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1.0 INTRODUCTION

On Tuesday, May 9, 2017, ECSi performed air pollution source testing of an ethylene oxide (Et0) emission-

control system operated by Sterigenics, Inc. in Grand Prairie, Texas. The control system tested was a

Maxon Catalytic Oxidizer, which is used to control emissions from five commercial Et0 sterilizer backvents,

and one aeration room. The purpose of the testing program was to evaluate continued compliance with the

conditions established in the Air Quality Permit granted to Sterigenics, Inc. by the Texas Commission on

Environmental Quality (TCEQ).
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2.0 EQUIPMENT

The gas-sterilization system is comprised of five commercial sterilizers, all discharging through liquid-ring

vacuum pumps to an Advanced Air Technologies packed-tower acid scrubber emission control device. One

aeration room and five sterilization chamber backvents are all discharged to a Maxon catalytic oxidizer

emission-control device. The gas-sterilization and emission-control equipment currently consists of the

following:

• Three Vacudyne commercial ethylene oxide gas sterilizers, each comprised of asteam-heated

sterilization chamber (30 pallet capacity), and a Dekker 3-pump oil-sealed liquid ring recirculating

vacuum pump skid (two 50 hp liquid ring pumps, plus one 25 hp booster pump);

• Two Trumbo commercial ethylene oxide gas sterilizers, each comprised of asteam-heated

sterilization chamber (30 pallet capacity), and a Dekker 3-pump oil-sealed liquid ring recirculating

vacuum pump skid (one 50 hp liquid ring pump, plus one 25 hp booster pump);

• One 12,200 square foot aeration room, comprised of a heated aeration chamber and an exhaust

system.

Sterilizer vacuum pump emissions are controlled by:

• One Advanced Air Technologies Safe Cell (ernission-control system, comprised of a packed-tower

chemical scrubber, equipped with a packed reaction/interface column, a scrubber fluid recirculation

system (2 recirculation pumps - 1 primary and 1 backup -each @ 350 gpm and 15 hp), and two

scrubber fluid reaction/storage tanks.

Aeration and backvent emissions are controlled by:

• One Maxon catalytic oxidizer, 15,000 SCFM, equipped with aprefilter, agas-fired heater, a reactive

catalyst bed, and an exhaust blower.
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3.0 TESTING

Et0 source testing was conducted in accordance with the procedures outlined in USEPA CFR40, Part

63.365. Et0 concentration measurement for each test run was conducted simultaneously at the inlet and

outlet of the catalytic oxidizer during chamber backvent, and during cone-hour interval of the 24-hour

aeration process. A total of three chamber backvent test runs, and three one-hour aeration test runs, were

performed.

During backvent and aeration testing, Et0 concentration at the inlet and the outlet of the catalytic oxidizer

were determined using direct source sample injection into the gas chromatograph (GC). All backvent and

aeration testing was performed using freshly sterilized product. The testing program was conducted in

accordance with the procedures outlined in the following sections.
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4.0 RULE/COMPLIANCE REQUIREMENTS

The Et0 gas-sterilization system at Sterigenics, Inc. was tested to evaluate compliance with the

requirements specified in the TCEQ Permit. The current testing was performed to demonstrate continued

compliance with the following requirement:

• Aeration and backvent emissions must be discharged to control equipment which achieves an Et0

emission-reduction efficiency of at least 99.0%, or an outlet Et0 concentration of no greater than 1

ppmv.

Testing is required to demonstrate compliance with these requirements. Source testing of the emission-

control device is required initially, and may be required periodically thereafter.
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5.0 TEST METHOD REFERENCE

5.1 INTRODUCTION

The testing procedures outlined herein are based on USEPA source-sampling methods. Et0 control

e~ciency testing was conducted by USEPA CFR40, Part 63.365, and in accordance with TCEQ

requirements. Et0 concentration measurement for each test run was conducted simultaneously at the inlet

and outlet of the catalytic oxidizer during chamber backvent, and during aone-hour interval of the 24-hour

aeration process. A total of three chamber backvent test runs, and three one-hour aeration test runs, were

performed.

During backvent and aeration testing, Et0 concentration at the inlet and the outlet of the catalytic oxidizer

were determined using direct source sample injection into the gas chromatograph (GC). All backvent and

aeration testing was performed using freshly sterilized product.

Operation and documentation of process conditions was performed by personnel from Sterigenics, Inc. using

existing monitoring instruments installed by the manufacturer of the equipment to be tested. In accordance

with TCEQ requirements, and the procedures established in USEPA CFR40, Part 63, Subpart O, the

following parameter was recorded: catalyst bed operating temperature.

5.2 CONTROL EFFICIENCY MEASUREMENT

During backvent and aeration testing, Et0 concentration at the inlet and outlet of the catalytic oxidizer were

determined using direct source sample injection into the GC. Since the source gas flow is identical at the

inlet and outlet of the catalytic oxidizer control-efficiency of Et0 during aeration and backvent was calculated

by comparing the concentration of Et0 vented to the system inlet to the concentration of Et0 vented from the

system outlet.

During the backvent and aeration phases, vented gas was analyzed by an SRI, Model 8610, portable gas

chromatograph (GC), equipped with the following: dual, heated sample loops and injectors; dual columns;

and dual detectors. Aflame ionization detector (FID) was used to quantify inlet Et0 concentration, and a

photoionization detector (PID) was used to quantify low-level Et0 concentration at the emission-control

device outlet.
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5.3 SAMPLE TRANSPORT

Source gas was pumped to the GC at approximately 1000 cubic centimeters per minute (cc/min) from the

sampling ports through two lengths of Teflon sample line, each with a nominal volume of approximately 75

cubic centimeters (cc) and an outer diameter of 0.25 inch. At the inlet, the sampling port was located in the

common backvent/aeration discharge duct, upstream of the oxidizer. At the outlet of the catalytic oxidizer,

sampling ports were located in the exhaust stack downstream of the catalyst bed.

5.4 GC INJECTION

Source-gas samples were then injected into the GC which was equipped with two heated sampling loops,

each containing a volume of approximately 2cc and maintained at 100 degrees Celsius (C). Injections

occurred at approximately five minute intervals during the aeration-phase testing. Helium was the carrier gas

for both the FID and PID.

5.5 GC CONDITIONS

The packed columns for the GC were both operated at 80 degrees C. The columns were stainless steel, 6

feet long, 0.125 inch outer diameter, packed with 1 percent SP-1000 on 60/80 mesh Carbopack B. During

the analysis, the FID was operated at 250 degrees C. The support gases for the FID were helium (99.999%

pure), hydrogen (99.995% pure) and air (99.9999% pure). Any unused sample gas was vented from the GC

system back to the inlet of the control device being tested.

5.6 CALIBRATION STANDARDS

The FID was calibrated for mid-range part-per-million-by-volume (ppmv) level analysis using gas proportions

similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)

3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen
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The PID was calibrated for low-range ppmv level analyses using gas proportions similar to the following:

1) 100 ppmv EtO, balance nitrogen

2) 50 ppmv EtO, balance nitrogen (audit gas)

3) 10 ppmv EtO, balance nitrogen

4) 1 ppmv EtO, balance nitrogen

Each of these calibration standards was in a separate, certified manufacturer's cylinder. Copies of the

calibration gas laboratory certificates are attached as Appendix I.

5.7 SAMPLING DURATION

Backvent testing was performed in conjunction with normal production operations, during the chamber

exhaust venting which is conducted for each sterilization chamber upon conclusion of the sterilization cycle,

immediately prior to and during chamber unloading. Backvent sampling duration was 15 minutes for each of

the three test runs.

Since aeration is a 24-hour process at this facility, with constant discharge flow from the aeration chambers

to the emission-control system, aeration testing consisted of three 1-hour test runs. Each test run was

performed with freshly sterilized product in the aeration chambers.

5.8 CONTROL-EFFICIENCY CALCULATIONS

Control efficiency of Et0 was calculated for aeration and backvent. Results of the control-efficiency testing

are presented in Section 8.0, and in Tables 1 and 2.
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6.0 TEST SCENARIO

The backvent and aeration testing was performed during normal process load conditions. Three backvent

and three aeration test runs were conducted in series to verify the performance of the emission-control

device. The testing schedule was as follows:

1) Testing equipment was set up and calibrated.

2) Backvent Phase Test Run #1 was conducted with one freshly sterilized production load. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

3) Aeration Phase Test Run #1 was conducted with freshly sterilized product in aeration. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

4) Aeration Phase Test Run #2 was conducted with freshly sterilized product in aeration. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

5) Backvent Phase Test Run #2 was conducted with one freshly sterilized production load. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

6) Aeration Phase Test Run #3 was conducted with freshly sterilized product in aeration. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

7) Backvent Phase Test Run #3 was conducted with one freshly sterilized production load. Sampling

was performed at the inlet and the outlet of the catalytic oxidizer.

8) Post calibration check was performed, testing equipment was packed.
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7.0 QA/QC

7.1 FIELD TESTING QUALITY ASSURANCE

At the beginning of the test, the sampling system was leak checked at a vacuum of 15 inches of mercury.

The sampling system was considered leak free when the flow indicated by the rotameters fell to zero.

At the beginning of the test, a system blank was analyzed to ensure that the sampling system was free of

EtO. Ambient air was introduced at the end of the heated sampling line and drawn through the sampling

system line to the GC for analysis. The resulting chromatogram also provided a background level for non-

Et0 components (i.e. ambient air, carbon dioxide, water vapor) which are present in the source gas stream

due to the ambient dilution air which is drawn into the emission-control device, and due to the destruction of

Et0 by the emission-control device which produces carbon dioxide and water vapor. This chromatogram,

designated AMB, is included with the calibration data in Appendix A.

7.2 CALIBRATION PROCEDURES

The GC system was calibrated at the beginning and conclusion of each day's testing. Using the Peaksimple

II analytical software, apoint-to-point calibration curve was constructed for each detector. A gas cylinder of

similar composition as the calibration gases, but certified by a separate supplier, was used to verify

calibration gas composition and GC performance.

All calibration gases and support gases used were of the highest purity and quality available. A copy of the

laboratory certification for each calibration gas is attached as Appendix I.
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8.0 TEST RESULTS

The catalytic oxidizer was found to have an average Et0 control efficiency of 99.98 percent for backvent, and

an average Et0 control efficiency of 99.97 percent for aeration. In accordance with state and federal

requirements, backvent and aeration discharge streams must be vented to control equipment with an Et0

emission-reduction efficiency of at least 99 percent. The catalytic oxidizer met this requirement.

The test results are summarized in Tables 1 and 2. These tables include results for Et0 control efficiency of

the emission-control device. Chromatograms and chromatographic supporting data are attached as

Appendices A through G. Copies of field data and calculation worksheets are attached as Appendix H.
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TABLE 1
ETHYLENE OXIDE CONTROL EFFICIENCY - BACKVENT
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE

OPERATED BY STERIGENICS, INC.
IN GRAND PRAIRIE, TEXAS

ON MAY 9, 2017

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC. (PPM)(1) CONC. (PPM)(2) EFFICIENCY

1(3) 921 47.0 0.01 99.9787
1 922 46.1 0.01 99.9783
1 923 64.2 0.01 99.9844
1 924 46.2 0.01 99.9784
1 925 42.5 0.01 99.9765
1 926 43.2 0.01 99.9769
1 928 40.5 0.01 99.9753
1 929 39.9 0.01 99.9749
1 930 37.2 0.01 99.9731
1 931 38.4 0.01 99.9740
1 932 37.4 0.01 99.9733
1 934 40.4 0.01 99.9752
2(4) 1135 31.3 0.01 99.9681
2 1136 33.7 0.01 99.9703
2 1137 77.1 0.01 99.9870
2 1138 45.8 0.01 99.9782
2 1139 38.3 0.01 99.9739
2 1140 34.5 0.01 99.9710
2 1141 34.0 0.01 99.9706
2 1143 34.3 0.01 99.9708
2 1144 33.0 0.01 99.9697
2 1146 34.4 0.01 99.9709
2 1147 32.1 0.01 99.9688
2 1149 33.4 0.01 99.9701
3(5) 1259 41.0 0.01 99.9756
3 1300 64.7 0.01 99.9845
3 1301 117 0.01 99.9915
3 1302 73.1 0.01 99.9863
3 1303 51.8 0.01 99.9807
3 1304 46.1 0.01 99.9783
3 1306 44.8 0.01 99.9777
3 1307 42.4 0.01 99.9764
3 1308 40.9 0.01 99.9756
3 1309 39.0 0.01 99.9744
3 1310 38.1 0.01 99.9738
3 1312 36.2 0.01 99.9724

TIME-WEIGHTED AVERAGE: 45.00 0.0100 99.9760

TCEQ REQUIRED CONTROL EFFICIENCY: 99°/a
Notes:
(1) -PPM =parts per million by volume
(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) - Backvent Phase Test Run #1 started at 9:20, ended at 9:35.
(4) - Backvent Phase Test Run #2 started at 9:59, ended at 10:14.
(5) - Backvent Phase Test Run #3 started at 12:58, ended at 13:13.
(6) -During backvent testing, the average recorded catalyst bed temperature was 315 deg F
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TABLE 2
ETHYLENE OXIDE CONTROL EFFICIENCY -AERATION
OF AN ETHYLENE OXIDE EMISSION CONTROL DEVICE

OPERATED BY STERIGENICS, INC.
IN GRAND PRAIRIE, TEXAS

ON MAY 9, 2017

RUN INJECTION INLET ETO OUTLET ETO ETO CONTROL
NUMBER TIME CONC.IPPMI(1) CONC.IPPM112) EFFICIENCY

1(3) 937 38.0 0.01 99.9737
1 942 41.1 0.01 99.9757
1 947 39.4 0.01 99.9746
1 952 37.5 0.01 99.9733
1 957 35.4 0.01 99.9718
1 1002 35.2 0.01 99.9716
1 1007 38.7 0.01 99.9742
1 1012 38.4 0.01 99.9740
1 1017 37.0 0.01 99.9730
1 1022 35.1 0.01 99.9715
1 1027 37.0 0.01 99.9730
1 1032 34.9 0.01 99.9713
2(4) 1037 35.4 0.01 99.9718
2 1042 33.6 0.01 99.9702
2 1047 33.5 0.01 99.9701
2 1052 31.4 0.01 99.9682
2 1057 31.1 0.01 99.9678
2 1102 31.9 0.01 99.9687
2 1107 30.4 0.01 99.9671
2 1112 34.3 0.01 99.9708
2 1117 31.6 0.01 99.9684
2 1122 34.0 0.01 99.9706
2 1127 32.1 0.01 99.9688
2 1132 30.9 0.01 99.9676
3(5) 1155 32.9 0.01 99.9696
3 1200 32.8 0.01 99.9695
3 1205 31.2 0.01 99.9679
3 1210 28.4 0.01 99.9648
3 1215 30.1 0.01 99.9668
3 1220 26.9 0.01 99.9628
3 1225 27.4 0.01 99.9635
3 1230 26.6 0.01 99.9624
3 1235 27.0 0.01 99.9630
3 1240 31.6 0.01 99.9684
3 1245 32.6 0.01 99.9693
3 1250 30.5 0.01 99.9672

TIME-WEIGHTED AVERAGE: 33.22 0.0100 99.9695

TCEQ REQUIRED CONTROL EFFICIENCY: 99%

Notes:
(1) -PPM =parts per million by volume
(2) - 0.01 ppm is the quantification limit for the detector used at the outlet.
(3) -Aeration Phase Test Run #1 started at 9:35, ended at 10:35.
(4) -Aeration Phase Test Run #2 started at 10:35, ended at 11:35.
(5) -Aeration Phase Test Run #3 started at 11:53, ended at 12:53.
(6) -During aeration testing, the average recorded catalyst bed temperature was 315 deg F
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Peak Name Start End Calibra~on Int_Std Units
1 Dead Vol /Air 0.00E} 0.350 0.000
2 Ambient H2Q 0.350 0.480 0.000
3 Ethylene Oxide 0.480 0.600 C:lpeak35911Ster0.00017.Wpm
4 Acetaldehyde 0.600 U.800 0.000
5 CO2 0_SUU 1.000 0.000



Calibration file: C:~peak35911SterGP2017.cai

38 4

0.000 AMOUNT INJECTED 100.000

Avg slope of curve: U.36
Y-axis intercept: 0.00
Linearity: 1.00
Number of levels: 4
SD/rei SD Of CF's' 02/66.9
Y=0.36R16X
r2: 1.0000
Last calibrated: Tue May 09 08:04:45 2017

Lvl. AreaRet Amount CF Current Previous #1 Previous #2
1 0.000 0.000 0.000 0.000 NIA N/A
2 0.380 1.100 0.345 0.380 N/A N!A
3 3.740 10.100 0.370 3.740 N/A N/A
4 37.800 100.U00 0.378 37.800 IVlA WA



....~,~r..~..>~~. ~~~........~-........r..

Peak Name Start End Calibration Int.Std Units
1 Dead Vol 1 Air 0.000 0,350 O.UO~
2 Ambient H2O 0.350 0.480 0.000
3 Ethylene O~tide 0.48Q 0.600 C:~peak359125ter0.00017.~,pm
4 Acetatdehyde 0.600 0.800 0.000
5 CO2 0_SUO 1.Od0 0.000



Calibration file: G:lpeak35912SterGP2017.ca1

164

0.000 AMOUNT INJECTED 100.000

Avg slope of curve: 1.68
Y-axis intercept 0.00
Linearity: 1.00
Number of levels: 4
SD/rei SD of CF's: 0.8166.8
Y=1.6796X
r2: 0.9999
Last calibrated: Tue May Q9 08:03'55 2017

Lvl. Arealht Amount CF Current Previous #1Previous #2
1 0.000 O.000 O.Oi}0 0.000 WA N!A
2 1.800 1.100 1.636 1.800 N/A NIA
3 17.8D0 10.100 1.762 17.800 N!A NlA
4 164.000 100.000 1.640 164.000 WA N/A



_~~ Ciient Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date: 05/08/201711:21:05
Method: Direct injection

Description: CHANNEL 1 - FID
Column_ 1 % SP-1000, Ca1'bOpaCk B
Carrier_ HELIUM

Temp, prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1 SterGP2Q17-Amb_CHR (c:lpeak359j
Sampte: Amti~eni Background

Operator. D. Kremer

-,.~
canponeM

DwEVdlAk

yuV Client Sterigenics -Grand Prairie
Client ID. PreCal

Analysis date: 05108/201711:21:05
Method: DRect Injection

Description: CHANNEL 2 - PID
Calumn_ 7 % SP-1000, CaM~opack B
Carrier_ HE1.lUM

Temp. prop_ e#o-1001em
Components: eto2-100.cp#

Oa#a file: 2SterGP2017-Amb.CHR (c:lpeak359)
Sample_ Ambient Background

Operator. D. Kremer

,smo .s~au

Oead Yd /Afr

AmObM ti20

Componerrt Retention Area Extemai Units Component Retention Area ExtemaV Units

Dead Vol /Air 0.233 2.8720 0.0000 Dead Va! !Air 0.183 22.3425 0.0000
Ambient H2O 0.383 185.6890 0.0000

2.8720 0.0000
208.0235 0.0000

sa.ono



may~ Ciienh Sterigenics -Grand Prairie
Client iD: PreCal

Analysis date: 05/09/2017 05:09:10
Method: Oired Injection

Description: CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Carrier: HELIUM

Temp. pmg: eta-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2097-C01.CHR (c:lpeak359)
Sample: 100 ppm Et0 std

Operator. D. Kremer

.c aoo
aanponart

OeaC VdlAk

Ep~yiene OdOe

Component Retention Area Extemai Units

Dead Vol !Air 0.216 0.1545 O.0000
Ethylene Oxide 0.516 37.6110 0.0000 ppm

37.7655 O.0000

--V Ciier~ Sterigenics -Grand Prairie
Client iD: PreCal

Analysis date: Q5/09/2017 05:09:10
AAethod: Direct injectiat

Qescription: CHANNEL 2 - PID
Cniumn: 1 % SP-1000, Carbopack B
Carriee HELIUM

Temp. pr+og: eto-TOO.tem
Components: eto2-1 DO_cpt

Data file: 2SterGP2017-C01.CHR (c:lpeak359}
Sample: 100 ppm Et0 std

Operator. D. Kremsr

sawn -2ssoo
Caipm~art

paetl VoltAt

EC~1aw O~Ctle

C—`ro2 m

Component Retention Area External Units

Dead Vo) /Air 0.100 10.4380 0.0000
Ethylene Oxide 0.533 164.3060 O.ROdO ppm
CO2 0.816 0.2360 0.0000

174.98D0 0.0000

zsa000



idU 11!lIIIC. CWI

Client: Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date: 05/09/201705:14:44
Method: Direct Injection

Description: CHANNEL 7 - FID
Column: 1% 3P-i000, Carbopack B
Carrier. HELUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1 SterGP2017-CO2.CHR (c:lpeak359)
Sample: 100 ppm Et0 std
Operator D. Kremer

D6etl Vo4lN

5hy/BnBO~dde

LQV IIYIIiiC. Gw1

Client: Sterigenics -Grand Prairie
Gient ID: PreCal

Analysis date: 05/0912097 05:14:44
Meihad: ,Direct Injection

Description: CHANNEL 2 - PID
Column: 1% SP-1Q00, Carbopack B
Carrier_ HELIUM

Temp. prop: e#o-100.tem
Components: eto2-100.cpt

Data file: 2SterGP2017-CO2.CHR (c:lpeak359)
Sample_ 100 ppm Et0 std

Operator. D. Kremer

K

0095 VtlIAIr

An16fs~tl/20

F.f~fMia Qdda

C

Component f2etention Area Extemat Units Component Retenfion

Dead Vol i Air 0.216 U.6320 0.0000 Dead Voi /Air 0.100
Ethylene Oxide 0.576 37.8875 0.0000 ppm Ambient H2O 0.416

Ethylen8 Oxide 0.550
38.5195 0.0000 CO2 0.933

Area External Units

5.6940 0.0000
2.7790 0.0000

763.9610 O.OD00 ppm
0.0900 0.0000

1725240 0.0000

4400 66 00 256.00P



a.av na~nm ~w~

Client: Sterigenics -Grand Prairie
Client ID: PreCat

Analysis date: 05/09/2017 45:24:26
Method: Direct injection

Description: CHAEVNEL 1 - FtD
Column: 1% SR-1000, Carbopack B
Carrier_ HELIUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2017-CO3.CMR (c:ipeak359)
Sample_ 10.1 ppm Et0 std

Operator. D. Kremer

cmipa~c
Dead Vd /At

an~naome

~n _ ~w~

Client: Sterigenics -Grand Prairie
Client ID: PreCai

Analysis date: 05!0912017 05:24:26
Method: Direct Injection

Description: CHANNEL 2 -PIA
Column: 1% SP-1000, Carbopack B
Carrier, HELIUM

Temp. prag: eto-700.tem
Camponerrts: eto2-10Q.cpt

Data file: 2SkerGP2017-CO3.CHR (c:lpeak359)
Sample: 10.1 ppm Et0 std

Operator. D. Kremer

aomponecH

oeaavaiar

nncbrc Hzo

Fn~eobm

cot

Component Retention Area ~xtemal Units Component Retention Area External Units

Dead Vol /Air 0.050 0.7065 O.0000 Dead Vo{ /Air 0.066 16.4900 0.0000
Ethylene Oxide 0.516 3.7700 0.0000 ppm Ambient H2O 0.416 3.1640 O.0000

Ethylene Oxide 0.550 17.8615 0,0000 ppm
4.4765 O.Q000 Acetaldehyde 0.683 0.0950 0.0000

CO2 0.833 02400 0.0000

37.8505 0.0000

-,Boo ,smo -~zaoo ~ze.oao



eau ua~nc. ~w~

CIieM: Sferigenics -Grand Prairie
Client !D: PreCai

Analysis date: 05/09/2017 05:27:39
Method. Direct Injection

Description: CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Carrier_ HELIUM

Temp. prop: eto-100.tem
Compgnents: e#o1-100.cpt

Data file: 1SterGP2017-C04_CHR (c:\peak359}
Sample: 10.1 ppm Et0 std

t7perator. D. Kremer

cmnponmt

EtltylmeO~dCe

Component f2eter►tion Ars~a External Units

Ethylene O~ade 0.516 3.7275 0.0000 ppm

3.7275 0.0000

~ta~ nan~c. ~w~

Client. Sterigenics -Grand Prairie
Glient ID: PreGal

Analysis date: 05/09!2077 05:27:39
Method: Direct injection

Description. CHANNEL 2 - PID
Column: 1 % SP-1000, Carbopack B
Carrier: HELIUlUI

Temp. prc~g: eto-100.tern
Components' eto2-100.cpt

Data file: 2SterGP2017-C04.CHR (c:lpeak359)
Sample_ 1D_i ppm Et0 std

Operator: D. Kremer

Con~me~t

DaM Val/At

/urdlantFl2D

EMYtr~eOtltle

CO2

Component Retention Area External Units

Dead Vol /Air 0.066 11.4530 O.000Q
Ambient H2O 0.4'16 3.79A0 0.0000
Ethylene Oxide 0.550 77.5390 0.0000 ppm
Acetaldehyde 0.666 0.0840 p.0000
CQ2 0.866 Q.0990 0.0000

32889Q 0.0000

-,z aoo ,ze.ano



LAY /IQIt16. LWt

Client Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date: 05/09/2017 05:31:54
Method. D'uect Injection

Description: CHANNEL 1 - FID
Column: 1% SP-'IOOQ, Cartmpack B
Ca►r[er: HELIUM

Temp. prng: eto-100.tem
Components: eto1-100.cpt

Data file: 1 SterGP2017-C05.CHR {c:lpeak359)
Sample: 10.1 ppm Et0 std

Operator. D. Kremer

cmipment

oeaa va rar

Emm~e owae

lQV 11~f1l~_ VW~

Giient Sterigenics -Grand Prairie
Client ID: PreCal

Malysis date. 05/09/2017 05:31:54
Method: Oi~ect Injection

Description. CHANNEL 2 - PID
Column: 1 % SP-1000, Carbopack B.
Carrier: HELIUM

Temp. prc~g_ eta100_tem
Components: eto2-1QO.cpt

Data file: 2SterGP2017-C05.CHR (c:lpeak359)
Sample: 14.1 ppm Et0 std

Operator. d. Kremer

oeaavw~mr

amwa~~ Hzo

coa

Component Retention Area Extemai Units Component Retentioh Area E.xtemal Units

Dead Vol /Air 0.216 0.1560 0.0000 Dead Vo{ /Air 0.OS3 7.2195 O.000tI
Ethylene Oxide 0.533 3.7200 0.0000 ppm Ambient H2O 0.383 3.0990 O.000tl

Ethylene O~dde 0.550 17.9115 0.0000 ppm
3.8760 0.0000 Acetaldehyde 0.750 0.7235 O.000Q

CO2 0.866 0_Q170 OAOOQ

28.3705 0.0000

-,.~ ,~ -+tea ~zs.aao



~~Y ~li~t: Steriger~ics -Grand Prairie
Client !D: PreCa{

Matysis date: U5l09I2017 05:40:32
Method: Direct Injection

Description: CHANNEL 9 - FID
Column: 1% SP-1000, Ca~opack 8
Cattier: hIELtUM

Temp, prop: eta100.tem
Components: etol-100.cpt

Data file: 1 SterGP2017-C06.CHR {c:lpeak359)
Sample: 1.10 ppm Et0 std

Operator. D. Kremer

~r~a+e~it

Component Retention

Ethylene Oxide 0.516

Area External Units

0.3715 0.0000 ppm

fl.3795 O.0000

~~ Client Sterigenics -Grand Prairie
Client Ip: PreGal

Arratysis date: 05/09!?017 05:~4U:32
Method: Direct injection

Description: CHANNEL 2 - PID
Column: 1 % SP-1000, CarbopaCk 8
Carrier: HELiUHf

Temp. prop: eto-100.tem
Components: eto2-100.cpt

Data file: 2SterGP2017-C06.CHR (c:lpeak359)
Sample: 1.10 ppm Et0 std

Operator. D. fCremer

Campuiaa

Oaatl Vdlnt

AtMiardtf20

E,tl1yblM O~Oda

ihYa~oLn

A~I~1~~

CO2

Component Retention Area External Units

Dead Vol /Air 0.066 6.1065 O.000O
Ambient }i20 0.366 20010 0.0000
Ethylene oxide 0.533 9.8015 OA000 ppm
Acetaldehyde 0.666 0.3355 0.0000
CO2 0.883 O.U370 0.0000

10.2815 0.0000

~ a.aao



eau na~ua. cw~
Ciienh Sterigenics -Grand Prairie

Client ID: PreCai
Matysis dabs: 05/09/2017 05:44:47

Method: Direct Injection
Description: CHANNEL 1 - PID

Column: 1°~ SP-1000, Carbopack B
Cartier: HELIUM

Temp. prop: eto-100.tem
Components: etol-1b0.cpt

Data file: 1SterGP2017-C07.CHR {c:lpeak359)
Sample: 1.70 ppm Et0 std

Qperator. D. Kremer

oeaavaiar

ENyla~o Oktle

L2lU IlC[IlC. GW~

Client Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date: 05/09/2017 05:44:41
Method: Direct injection

Description: CHANNEL 2 - PID
Column: 1~o SP-1000, Cartwpack B
Ca[rier, HELIUM

Temp• prop: eto-100.tem
Components: eto2-1 W.cpt

Data file: 2SterGP2017-C07,CHR (c:lpeak359)
Sample:. 1.10 ppm Et0 std

Operator: D. Kremer

~~

omavaiar

amor~c rrzo

ER~irr Owe

A~aITyUe

CO2

Component Retention Area External Units Component Retention Area External Units

Dead Vol I Air 0.250 0.1190 0.0000 Dead Vol /Air 0.066 14.5015 0.0000
Ethylene Oxide 0.516 0.3830 OA000 ppm Ambient H2O 0.400 2.1640 0.0000

Ethylene Oxide 0.566 1.8080 O.0000 ppm
0.5020 0.0000 Acetaldehyde 4.683 Q2720 0.0000

G02 0.833 0.1890 O.D000

15.9345 0.0000

aaoo ago -~ se.000



uau namc. cwi

Client: Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date: 05/09/2017 05:50:73
Metfiod: Direct Injection

Description: CHANNEL 1 - FID
Column: i % SP-1000, CarbOpaCic B
cam: ~uu~

Temp. preg: eto-100.tem
Components: etol-100_cpt

Data fle: 1SterGP2017-C06.CHR (c:~peak359)
Sample: 1.10 ppm Et0 std

Operator. D. Kremer

I.'~]

Dead VoI/AY

EIhY19~1e O~dde

LflV tIQIIIC. GVVI

Client: Sterigenics -Grand Prairie
Client ID: PreCal

Analysis date. 05109/2017 05:50.13
Method: Direct Injection

Description: CHANNEL 2 - PID
Colutnl't: 1 % SP-1000, Carbopack B
caR«r_ r~uun~

Temp. prog: eto-i00.tem
Components: eto2-1QO.cpt

Data ftle: 2SterGP2017-C08.CHR (c:lpeak359)
Sample_ 1.10 ppm Et0 std

Operator. D. Kremer

aa~pOnart

Dead YdlAfr

Juf~Eri1t M20

~11slsUdtlB

Area External Units

6.2950 O.0000
5.9220 O.Q000
7.7995 O.0000 ppm
4.2060 0.0000

17.4225 OA000

Component Retenfion Area External Units Component Retention

Bead Vol !Air 4.29 & 0.9 910 0.0000 Dead Vol /Air 0.100
Ethylene Oxide 0.533 0.3840 0.0000 ppm Ambient H2O O.A50

Ethylene O~cide 0.566
0.4950 0.0000 Acetaldehyde 0.616

~ ea000



~av ~~a~ua. cwi

Gienr Sterigen"acs -Grand Prairie
Citent tD: PreCai

Analysis date: 05!09/2017 05:58:10
Method' Direct Injection

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Cartier: HEllUM

Temp. prag: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2017-C09.CHR (clpeak359)
Sample: 48.8 ppm Et0 std

Operator. D. Kremer

comfit

EI~1'~b OiOda

Component Retention Area External t3nits

Ethylene (3~cide 0.500 17.8540 48.9709 ppm

17.$540 48.9709

~M~ Ctient: Sterigen'~cs -Grand Prairie
a~,t era: ~~~

Anatysis date. 05109/2017 05:58:10
Method: Direct Injection

Description: CkiANNEL 2 - PID
Column: 1qo SP-1000, Carbopack 8
Cartier. HELIUM

Temp. prog: eto-lUO.tem
Components: eto2-100.cpt

Data fiie: 2SterGP2097-C09.CMR (c;lpeak359)
Sample: 48.8 ppm Et0 std

Operator. D. Kremer

Dead VdlRi

~oda~own

EMS/eneObda

CO2

Component Retention Area Extemai Units

Dead Vol /Air 0.1F& 5.0470 0.00OQ
Ethylene Oxide 0.533 82.0585 48.8566 ppm
Acetaldehyde 0.750 0.3715 0.0000
CO2 0.850 0.2270 0.0000

8T_704D 48.8566

.s,.2uo s,zeoo



WW IIQIIICi. L:WI

Client Sterigenics -Grand Prairie
GisnY 1D: PosfCai

Analysis date: Q5/09/2(?f715:30:31
Method: Direct lnJection

Description: CHANNEL 1 - FID
Column: i% SP-1000, Carbopack B
Carrier: HFllUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2017-C10.CHR (c:lpeak359)
Sampte: 48.8 ppm Et0 std

Operator. D. Kremer

Emyrne oxte

Component Retention Area External Units

Ethylene O~dde 0.596 17.5330 48.0904 ppm

17.5330 48.0904

~~ Client Ster~genics -Grand Prairie
Ciient ID. PostCai

Analysis date: fl5109/201715:30:31
Method: Direct injection

Description: CHANNEL 2 - PID
Column: 1% SP-7000, Carbopack B
Cartier; HE1.tUM

Temp. prop: eto-900.tem
Components: efio2-100.cpt

Data file: 2SterGP2017-C10.CHR {c:lpeak359)
Sample: 48.8 ppm Et0 std

Operator. D. Kremer

~ o00
r,~m~an
o~avetlnt

~any~eo~e arim

~~~
coz

Component Retention Area External lfnits

Dead Vol /Air 0.033 32790 0.0000
Ethylene Oxide 0.533 83.0070 49.4213 ppm
Acetaldehyde 0.783 0.0990 0.0000
CQ2 0.833 0.9575 O.OQ00

87.3425 49.4213

azsm ize.000



APPENDIX B

Run #1 Chromatograms - Backvent
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~¢~ Client: Sterigenics -Grand Prairie ~~ Client Sterigenics -Grand Prairie
Client ID: Backvent#1 Client ID: Backvent#1

Analysis date: 05!09/20170921:24 Analysis date: 05!09!2017 09:2124
Method: Direct Injection Method: Direct l~jection

Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1°/a SP-1000, Carbopadc B Column: 1°/a SP-1000, Carbopack B
Carrier. NEUUM Carrier_ HEUUM

Temp. prop: eto-'t00.tem Temp. prog: eto-400.tem
Components: eto1-100.cpt Components: eto2-100.cpt

Data file: 1 SterGP2017-1 B01 _CHR (c:tpeak359) Data file: 2SterGP2017-1 B01.CHR (c;lpeak359)
Sample: Oxidizer Tnlef Sample: Oxid"rter Outlet

Operator: D. Kremer pperator D. Kremer

canpo~ene

Dead Vol/AY'

K

Oast Yo1lPlr

M~DIentN20

Component Retention Area Extemai Units Component Retention Area External Units

Dead Vol !Air 0.233 2.1600 O.000O Dead Voi !Air 0.050 15.1670 0.0000
Ethylene Oxide 0.516 17.1215 46.9618 ppm Ambient H2Q 0.400 138.9590 O.000Q

19.2815 46.9618 1.54.1260 0.0000

.baa«r aa.aoo



~av i~ai~~~: cwi ~a~ ~~a~~~~_ ~w~
CI'~ent: Sterigenics -Grand Prairie Client: Sterigenics -Grand Prairie

Client ID: Backvent#1 Client ID: Backvent#1
Malysis date: 05/09/2017092229 Analysis date: 05/09/2017 09:22:29

Method: Direct Injection Method: Direct injection
Desrxiption: CHANNEL 1 - FID Description: CHANNEL 2 - PID

Column: 1% SP-1000, Carbopack B Column: 1% SP-1000, Carbopack B
Carrier_ HEUUM Carrier. HELIUM

Temp. prop: eto-100.tem Temp. prop: etal~.tem
Components: etol-100.cpt Components: eto2-100.cpt

Data file: 1 Stet~P2017-1 B02.CHR (c:lpeak359) Data file: 2SterGP2017-1602_CHR (c_\peak359)
Sample: Oxidizer Tnlet Sample: Oxidizer Outlet

Operator. D. Kremer Operator. p. Kremer

Canponenc

oeaa va rar

Emy~ena o,aaa

nn,ewrcNzo

Component Retention Area Extemai Units Component Retention Area Extemai Units

Dead Voi /Air 0.250 2.1505 0.0000 Ambient H2O 0.400 133.0520 0.0000
Ethylene Oxide 0.516 16.805 46.0936 ppm

133.0520 0.0000
18.9555 46.0936

sa000



~.ao name: ~w~

Client: Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: 05!0912017 0923:35
Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 1 ~o SP-1000, Carbopack B
carries: ~uu~n

Temp. prop: eto-100.tem
Components. eto1-100.cpt

Data file: 1 SterGP2017-1 B03.CHR (c:lpeak3S9)
Sample: Oxidizer inlet

Operator. D. Kremer

aompaienc

Dees varry

EE~ylene Odds

~av na~n~_ cw~

Client: Sterigenics -Grand Prairie
Client ID: Backvent#9

Analysis date: 45/0912077 09:23:35
Method: Direct injection

~escripUon: CWANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carriers HELIUM

Temp. prop: eta100.tem
Components: eto2-100.cpt

Data file: 2SterGP2017-1 B03.CHR (c:lpeak359)
Sample: Oxid'~zer Outtet

Operator D. Kremer

~M1

oeaavarar

amerrcMzo

Component Retention Area External Unils Componen# Retention Area ~ctemal Units

Dead Vol /Air 0.233 2.1910 0.0000 Dead Vol /Air 0.050 19.0480 0.0000
Ethylene Oxide Q.516 23.3920 64.1608 ppm Ambient H2O 0.400 134.6985 0.0000

25.5830 64.1608 153.7465 O.U000

~smo sa.aao



L~3V IlciliiC. CINi

Client: Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: 05/09/2017 09:24.41
Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 19'o SP-1000, Carbopack 8
Carrier: HEUUM

Temp. prop: eto-i00.tem
Componerrts: eto1-100.cpt

Data fife: 1 SterGP2017-7 BQ4.CHR {c:lpeak359)
Sample: O~adizer Intet

Operator. D. Kremer

componene

oeaa vainr

EVryIB11e OHCB

~~ ClienT Sterigenics -Grand Prairie
GientlD: Backvent#1

Analysis date: 05/09/2047 09:24:41
Method: Direct Injection

Description: CHANNEL 2 - PID
Column: 19'0 8P-1000, Carbopack B
c~;e~: x~uu~

Temp• grog: ehcr100.tem
Components: eto2-100.cpt

Data file: 2SterGP201'7-4B04.CHR (c:lpeak359)
Sample: Oxid¢er Outlet

Operator. D. Kremer

oaaavatar

awa,c Hzo

Component Retention Area Extemai UAits Component Retention Area External Units

Dead Vol /Air 0.233 2.1685 0.0000 Dead Vol /Air 0.066 19_Q740 0.0000
Ethylene Oxide 0.516 16.851U 462198 ppm Ambient H2O 0.383 132.4100 a.oaoo

19.0195 462998 351.4840 0.0000

ago ~000 a.,00 6a000



~p~Client: Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: 05/09/201709:25:46
Method: Direct injection

Description: CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Carrier: HELIUM

Temp. prop: eta100.tem
Components: etol-100.cpt

Data file: 15terGP2017-1 B05.CWR (c~lpeak359)
Sample_ Qxidizer inlet

Operator. D. Kremer

oaaa vainr

emy~ene oae

--v Client Sterigenics - Grend Prairie
Gient ID. Backvent#1

Analysis date: 05/09/2017 09:2:46
Method: D"uec# injection

Description: CHANNEL 2 - PID
Cotumn; 1 % SP-1000, Carbopack B
Carrier_ HE41t1M

Temp- prog: eto-lUO.tem
Components: eto2-100.cpt

Data file: 2SterGP2017-1805.CHR (c:lpeak359)
Sample_ Oxidizer Outlet

Operator fl. Kremer

nma.aNxo

Componerrt Retention Area External Units Component Retention Area External Un'~ts

Dead Vol / /tir 0.233 2.1805 0.0000 Ambient H2O 0.400 732.1515 0.0000
Ethylene O~ude q.516 15.4865 42.4772 ppm

7 32.1515 0.0000
17.6670 42.4772

~.~ ~ ~.wo sa.oau



~av uau~c. cw~

Cfient: Sterigenics -Grand Prairie
Client IQ: Backvent#4

Analysis date: 05/09/2017 09:26:50
Method: Direct Injection

Description: CHANNE! 1 - Flp
Column: 1 % SP-10g0, Carbopack B
Ca[riet: HEUIlM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 1 SterGP2017-1 B06.CHR {c:lpeak359)
Sample: Oxidizer tnlet

Operator. D. Kremer

Deaa vw~ar

~y~ene O,aue

_~~ Ciien~ Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: 05/09/2017 09.26:50
Method: Direct Injection

Description: CHANNEL 2 - PID
Cotumn: 1°!o SP-1000, Carbopack B
Cattier: HEUUM

Temp. prop: eto-lUO.tem
Components: eto2-10(?.cpt

Data file_ 2SterGP2017-1 B06.CHR (c:lpeak359)
Sample: QxidFzer Oultet

Operator. D. Kremer

mm~~,~rrio

Component Retention Area Extemai Units Componen# Retention Area F~cfemal Units

Dead Vol !Air 0.233 2.2150 O.000O Ambient H2O 0,400 130.4180 0.0000
Ethylene Oxide 0.516 15.756Q 43.2164 ppm

730.4780 0.0000
17.9710 432464

~,am esnm .a~oo sa000



~u~ Ciient: Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: 051091201? 0928:05
Method: Direct anjedion

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopack B
Carrier_ 1-IEL[UM

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2017-1607.CHR (c:lpeak359}
Sample: OxidQer tn►et

Operator. D. Kremer

can~o~nc

~a varnr

Etlrylena btl0e

~~~ Client: Sterigenics -Grand Prairie
Client ID: Backvent#1

Analysis date: fl51Q972017 09:28:05
Method: Direct injection

DescNption: CHANNEL 2 - P1D
Cotumn: 1% SP-1000, Carbopadc B
Cagier_ HELIUM

Temp. prop: eto-100.tem
Components: eto2-100.cpt

Data file: 2SterGP2017-1 B07.CliR (alpeak359}
Sample: Oxid'¢er Outlet

Operator. D. fCremer

amwa Hzo

Component Retenfion Area External Units Gomporzent Retention Area Exbemal Units

Dead Vol /Air 0.233 2.1670 O.D000 Ambient H2O 0.383 134.1075 0.0000
Ethylene Oxide Q_500 94.774D 40.5229 ppm

134.1075 0.0000
16.9410 40.5229

amo samo -a,ao sa.00u



~nV Client: Sterigenics -Grand Prairie
Client ID: Backvsnt#1

Analysis date: 05!0912017 09:29:93
Method: Direct injection

Description: CHANNEL 1 - FI[?
Column: 1 °!o SP-1000, Carbopack B
Carrier_ HEUUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterCP2077-1B08.CHR (c:lpeak359)
Sample: OuiBizer inlet

Operator. D. Kremer

Deatl VdlAF

ENylene Ortle

~yv Client: Sterigenics -Grand Prairie
Client ID. Backventl~1

Analysis da#e: 05/09/2017 09.29.13
Method: direct Injection

Description: CHANNEL 2 - PID
Column_ 1 % SP-1000, Carbopack B
Cagier_ liELtUM

Temp. prop: eto-l~.tem
Components: eto2-100.~t

Data file: 2SterGP2017-9608.CHR (alpeak359)
Sample: Oxidizer Outtet

Operator. D. Kremer

NnCiwrtll2O

Component F2etention Area External Units Component Re#enfio~ Area ExtemaM Units

Dead Vol /Air 0.233 2.1875 0.00 Ambient H2Q 0.400 132.1865 0.0000
Ethylene ~cide 0.516 14.5410 39.8838 ppm

132.1865 0.0000
16.7285 39.8838

.~.,~ ~.~



~.ao name: ~w~
Client Sterigenics -Grand Prairie

Client ID: Backvent#1
Analysis date_ 05/09/'L017 09.30.19

Method: Direct Injection
Description: CHANNE! i - FID

Column_ 1% SP-7000, Carbopack B
Carrier_ HELIUM

Temp. prog: eto-100.tem
Components: etol-10Q.cpt

Data file: 7SterGP2017-1609.CHR jc_lpeak359}
Sample: Oxidizer inlet

Operator. D. Kremer

coaryanm~

DOaE VdfAt

Ethylene Oriie

. ~..~
Client Sterigenics -Grand Prairie

GientlD: Backvent#1
Analysis date: 05109!2017 09:30:19

Me9~od: Direct Injection
Description: CHANNEL 2 - P1D

Column_ 1% SP-1000, Carbopack B
Carrier_ HEUUM

Temp. prop: eto-100.#em
Components: eto2-100.cpt

Data file. 2SterGP2017-1809.CHR (clpeak359)
Samples Oxidizer Ouitet

Opera#or: D. Kremer

~+~
Daffi VdlAk

WMIdNfIZO

Component Retention Area External Units Component Retention Area External Units

Dead Vol /Air 0.233 2.149n O.D000 Dead Val /Air O.U50 21.2300 O.000Q
Ethylene a~dde Q_516 13.5580 37.1876 ppm Ambient H2O 0.400 133.4615 0.0000

95.7070 37.4876 9B4.6945 Q0000

.6mv cs.«,o ~s~aoo ea.000



eau nan~c. ~wi

Client: Sterigenics -Grand Prairie
GientiD: Backvent#1

Analysis date: 05109/201709:31:25
Method. Direct injection

Description: CHANNEL 1 - F1D
Column_ 19'o SP-1000, Cart~opack 8
Carrier. HELIUM

Temp. prop: eto-900.tem
Components: etot-100.cpt

Data file: 1SterGP2077-1B10_CHR {alpeak359)
Sample. Oxidizer lntet

Operator. D. Kremer

comyanc c

oead vainr

Elhy7ana O~dda

~~ Client Sterigenics -Grand Prairie
Client ID: Backvent#9

Rrtatysis date: OSlD9/2U17 09:31:25
Meihod: Direct injection

Description: CHANNEL 2 - PID
Column: 1°k SP-1000, Carbopack B
Carrier: ttELiUM

Temp. prop: e#a-t00.tem
Components: eto2-100.cpt

Data file: 2Ster~P2017-1 B10.CHR (c:lpeak359}
Sample_ O~ddizer Outlet

Operator. D. Kremer

n
D000 VdIAi

namkne i+xo

Component Retention Area External Units Component E2eterrtion Area External Units

Dead Voi /Air 0.233 2.7630 0.0000 Dead Vol !Air 0.050 22.6450 0.0000
Ethylene Oxide 0.516 13.9895 38.3711 ppm Ambient FIZQ 0.40Q 73254fl0 Q.0000

16.1525 38.3711 155.1850 0.0000

mom sa.000



~.au narnc: cwi
Client: Sterigenics -Grand Prai►ie

Client ID: Backvent#9
Analysis date: Q5/09l20t7 09:32:32

Method. Direct injection
Description: CHANNEL 7 - FID

Column: 1 °~ SP-1000, Carbopack B
Carver_ NEUUbI

Temp. prop: e#a100.tem
Components: eto1-100.cpt

Data file: 1 S#erGP2D17-1811 _Ci~1R (clpeak359a
Sample: Oxidizer tniet

Operator. D. Kremer

Compo'rene

beetl VdfAk

Eth}Mna OrlOe

~wu ~.au.c_ ~

Client Sterigenics -Grand Prairie
Gient ID: 8ackvent#9

Analysis date: 05/D9/2017 09:32:32
Method: D'uect Injection

Description: CHANNEL 2 - PID
Column: 7% SP-7000, Cart~opack B
Carrier_ HELtIlM

Temp. prog: eta100.fem
Components: eto2-14U.cpt

Dafa file: 2Ster~P2017-9811.CHR (c.lpeak359)
Sample_ Oxid"¢er O~ttet

Operator. D. Kremer

Deatl VtllAY

AnihNrt FRO

Component Retention Area External Units Component Fte~errtiai Area F~demal Units

Dead Val /Air 0216 27415 O.D000 Dead Val !Air 0.033 20.0260 0.0000
Ethylene C}~dde Q.500 13_&200 37.3577 ppm Am6i~f H2Q 0.383 133.5144 0.000()

15.7615 87.3577 153.540Q 0.4000

~.,00 s~.noo rwoo sa.oao



i.GIN ~

Clisnt: Sterigenics - Gwand Prairie
Clisnt ID: Bacicvent#1

Analysis dafe: 05!091201.7 09:34:08
Method: Direct Injection

Description: CHANNEL 1 - FID
Column_ 1 % SP-1000, Cari~padc B
Carrier_ HELIUM

Temp. prog: ato-400.tem
Components: etol-100.cpt

Data file: 15terCP20i7-1B72_CHR {c_ipeak359}
Sample: O~ddizer inlet

Operator. fl. Kremer

cm~nmau

oeaavaewr

EMylenq OriJa

Client: Sterigenics -Grand Prairie
Client ID; Backvent#1

Analysis date: 05/09f2017 09:34:08
Method: Direct injection

Description: CHANNEL 2 - PID
Columnn 1%SP-1000, Carbopadc B
Carder_ .tiE.LlUM

Temp. prag: eto-100.tem
Camponerrts: eto2-10Q.cpt

Data file_ 2SfierGP2017-1612.CHR (c3peak359)
Sample: Qxidizer Outlet

Operator. d. Kremer

Ca~ne~rc

oeanvd~ae

a~wxerao

Component Re#ention Area External Units Component Re#ention Area Factemal Un"ds

Dead Vol /Air 0.233 2.1570 0.0000 Dead Vol l Air 0.050 94.902Q 0.0000
Ethylene Oxide 0.5~Q 14.7260 40:3913 ppm Ambient H2O 0.383 136.6985 U_0000

16.883fl 4U_3913 45'f.60p5 0.0000

-eam saaoo ~ saano



APPENDIX C

Run #1 Chromatograms -Aeration

C-1 ~~~i



LPY ItQ1~IG. V

Client: Sterigenics -Grand Prairie
Client !D: Asration#1

Analysis date: 05/0912017 09:37:10
Method: Du~ect Injection

Descxiption: CHANNEL 1 - FID
Column: 9 % 3P-1000, Carbopack B
Carrier tiEL[U9A

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1 SterGP2017-1 A01 _CHR (c:ipeak359)
Sample_ Oxidizer Inlet

Operator. D. Kremer

~eaavainr

~~ Ciient: Sterigenics - G►and Prairie
Client ID: Aeration#9

Analysis date: fl5103/2017 09:37:10
Method: Direct injeccti~on

Description: CHANNEL 2 - PID
Cotumn: 1% SP-1D00, Carbopack B
Carrier_ HELIUAA

Temp• prop: e#o-'f00.tem
Components: eto2-1t10.cpt

data file: 2SterGP2017-1A01.CHR (c:lpeak359)
Sample: Oxid¢er Outlef

Operator. D. fCremer

oeaavauar

RruElent H2a

Component Reterrtior► Area Extemai Units Componen# Retention Area External Units

dead Val /Air 0.233 2.1920 0.0000 Dead Vol !Air 0.083 94.5870 0.0000
Ethylene Q~6de 0.516 73.8450 37.9748 ppm Ambient H2O 0.400 139.8060 0.0000

16.0370 37.9748 154.3930 0.0000

.s.cno eauoo -s aoa sa.oao



Sao name: ewe
Client Sterigenics -Grand Prairie

ClientlD: Aeration#1
Analysis date: Q5/09/2017 09:42:06

Method: Direct Injection
Description: CHANNEL 1 - FID

Column_ 1 qo SP-1004, Carbopack B
Carrier_ HEUUM

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data ftle_ 1SterGP2097-1A02_CHR (c:lpeak359)
Sample: oxidizer inlet

Operator. [3. Kremer

n~aava~nr

Etlryfene Odtle

c.au iw«~. cca~
Client: Sterigenics -Grand Prairie

Client ID: Heration#9
Analysis date: 05/09!2077 f?9:42:Q6

Method: Direct Injection
Description: CHANNEL 2 - PID

Column_ 7% SP-100Q Carbopack B
Carrier. HELIUM

Temp. prop: e#o-400.tem
Components: eto2-106.cpt

Data file: 2SterGP2D17-1A02.CHR (c:lpeak359)
Sample: f}xid"¢er Outlet

tipergtor. D, Kremer

cm~~m

naaevn~at

Anm+01rtt12o

Component Retention Area Extemaf Units Component Retention Area Extema! Unfts

Dead Vol /Air 0.250 2.1105 OA000 Dead Vol /Air 0.100 15.9925 0.0000
Ethylene O~dde O.b16 14.9885 41.1113 ppm Rmbier~ H2O x_400 (37.5520 O.000t?

17.0990 4'(.11'13 153.5445 U_0000

-saoo ss000 -aam 6a.000



Sao name: ~~.~+

Client: Sterigenics -Grand Prairie
GientlD: Aeration#7

Analysis date. Q5/09/2017 09:47:50
Method: Direct Injectiat

Description: CHANNEL i - f1D
Column: 7°10 SP-1000, Carbopack B
Cattier_ HELlUAA

Temp. prog: eto-100_tem
Components: eto1-100.cpt

Data file: 1SFer~P20'f7-1AU3.CHR (c:lpeak359)
Samp[e: Oxidizer Inlet

Operator. D. Kremer

oeaava~ar

Et~yfene Odds

t_ur~ ~~a~~ro. cw~

Client Sterigenics -Grand Prairie
C11ent ID. Ae~ratinn#9

Analysis date: fl5/09Y1017 Q9:47:50
Me~od: Di~eck injection

Description: CFFANNEL 2 - PID
Column: 19'o SP-1000, Carbopack B
Cattier_ HELtUAA

Temp. prog: eto-400.fem
Components' eto2-100.cpt

Data file: 25terCP2U97-9A03_CHR (clpeak359)
Sample_ Oxid'¢e~ Qutlet

Operator. D. Kremer

maava~iar

a~enertto

Component Retention Area External Units Cmnponent Retention Area Extemai Units

Dead Vol /Air 0233 21230 0.0000 Qead VoJ 1 Air 0.083 75.639U D.000D
Ethylene O~dde 0.516 14.3675 39.4079 ppm Ambient H2O 0.400 144.381(1 O.000D

16.4905 39.4479 160.072U 0.0000

.saao sanun -soar sa000



~4y Clienr Sterigenics -Grand Prairie
Client ID: Aeration#i

Mafysis date: 05/09/2Qt7 09:52:Ot
Method: Direct Injection

Qescription: CHANNEL 1 - FID
Column: 1 °k SP-1000, Carbopack B
Carrier_ HELIUM

Temp. grog: eto-i~.tem
Components: eto1-100.cpt

Data file: 1S4erGP2017-1A04_CHR (c:lpeaK359)
Sample: O~ddizer Inlet

Operator. D. Kremer

nawvarnx

EttrylBne Oa1e

~G~ Gierrt Ster~genics -Grand Prairie
Client l0: Aeration#4

Malysis da#e: 05l09f2017 09:52:07
Method: Direct Injection

Description: CHANNEL 2 - PID
Column: 9% SP-1000, Carbopack B
Carrier_ HELIUM

Temp• prog: eto-lUd.tem
Componerds: eto2-t00.cpt

Data file_ 2SterGP2017-1A04~.CHR (clpeak359)
Sampte: Oxidizer Outtei

Operator. D. Kremer

nemvwrn►

n~erno

Component Retention Area F_xfema{ Units Component Retention Area External Units

Dead Vol /Air 0.233 2985D 0.0000 Dead Vol /Air 0.066 97.9260 0.0000
Ethylene Oxide Q.518 13.6x60 37.4564 ppm Ambient H2O 0.400 142.3785 0.0000

15.8414 37.456 16Q_31)45 0.0000

-esoa sanm $ems sa 000



I.GY IIQI11~. 4.W~

Client: Sterigenics -Grand Prairie
Client ID: Aeration#7

Analysis date: U5103i2017 09:57:07
Method: Direct Injection

Description: CHANNEL 1 - FtD
Column: 3% SP-1000, Carbopac:k B
Carrier_ MEUUM

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2017-7A05.CHR (c:lpeak359)
Sample: Oxidizer Inlet

Operator: D. Kremer

aa~avaiar

nmaene Hzo

Emyla~90idtle

La ~IP~t~G~ ~

Client: Sterigenics -Grand Prairie
Client !D: Aerafion#7

Analysis dabs: 05/09/2017 09:57:47
Method: Direct Injection

Description: CHANNEL 2 - PiD
Column_ 1 ~o SR1000, Carbopack B
Carrier: HELIUM

Temp. prop: eto-1fl0.ferr►
Componerrts: eto2-100_cpt

Data file_ 2SterGP2017-7AQ5_CHR (c_lpeatc359)
Sample_ C?~dizer Outtet

Opera#or. D. Kremer

~~

oeaavdinr

a~mnr~an

Component Retention Area F~ctemai Units Component Retention Area Exfernai Uniis

Dead Vol /Air 0.233 21180 0.0000 Dead Vol /Air 0.083 17.2960 O.O000
Ambient li20 0.366 4.1030 0.0000 Ambient H2O 0.440 142.4860 0.0004
Ethylene O~tide 0,576 12.9120 35.4157 ppm

459.7820 0,0000
1 fi.1334 35.4157

-s.ano ssmo a~av sa.oau



LQU IfGi116. LWt

Client Sterigenics -Grand Prairie
Client ID: Aeration#1

Artatysis date: 05/09/2017 10:02:11
Method: Direct injection

Description. CHANNEL 1 - FID
Column_ 1% SP-1000, Carbopack B
Carrier. HEUUB~!

Temp. prop: eto-1l3Q.tern
Components: etal-100.cpt

Data file: 15terGP2077-1AU6_Cl-!R (~lpeak359)
Sample: Oxidizer inlet

Operator: D. tCremer

~eacvainr

EthylOfle W700

Li1V 1lQIt iST. [:VW

Client. Sterigenics -Grand Prairie
CiientlD: Aeration#9

Ana~rsis dabs: U5/091ZQ1710:02:11
Method_ Direct injection

Description: CHANNEL 2 - PID
Cotumn_ 1% SR9000, Carbopack B
Carrier: tiELlUM

Temp. prop: eto-900,#em
Cnmponerrts: ebo2-10o.cpt

Data file: 2SterGP2017-7A06.CHR (c_ipeak359)
Sample. O~ad'¢er Outlet

Opera#or. fl. Kremer

~.m~a~an

oeaavouatr

amc~,~rno

Component Retention Area Ex6emal Units Component Retention Area External Units

Dead Vol /Air 0.233 2.13515 0.Opp0 Dead Voi /Air 0:066 9 7234D 0.0000
Ethylene Oxide 0.516 12.8460 352347 ppm AmbienYH2O 0.40Q 141.3170 0.0000

14.8975 352347 158.574 O.0000

aaoo sanoo .anon sa.ocw



~.au uaiuc. cwi

Ciierrt: Sterigenics -Grand Prairie
Ct~ent ID: Aerabon#1

Analysis date: Q5i09/201710:07.04
Mefhod: Direct injection

Description: CHANNEL 1 - FID
Column_ 1°/a SP-1000, Carbopadc 8
carrier_ HELIUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 1SterGp2097-9A07.CHR (clpeak359)
Sample: Oxidizer lniet

Operator. D. Kremer

owa va rar

EI~)lena Odds

L~ Client: Sterigenics -Grand Prairie
Client !D: Aet'ation#7

Analysis date. 05H)9I2017 10:07:Q4
Method: Direct Injection

Description: CHANNEL 2 - PID
Cotum~: 1 % SP-1000, Carbopack B
Carrier_ HEUUM

Temp. grog: eto-Z00.tem
Components. eto2-100.cpt

Data file: 2SterGP2017-1A07.CHR (c:ipeak359)
Sample. O~cid¢er Outlet

Operator. D. Kremer

oeaevw~ar

nro~e~amo

Component Retention Area External Units Component Retention Area External Units

Dead Vol !Air 0.233 2.1295 O.D000 Dead Vol /Fair 0.066 16.9490 U.0000
Ethylene Oxide 0.516 14.1240 38.7401 ppm Ambient H2O 0.440 143.6145 O.0000

16.2535 38.744T 960.563 U.fl000

.s.aao scam ~saaa ea.uoo



t.eau nainc. ~wi ..~.

Client Sterigenics -Grand Prairie N Client: Sterigenics -Grand Prairie
CUentiD: Aeration#1 ClienilD: Aeration#9

Analysis date: 05/09f201710:12:03 Analysis date: 05l09/20t7 10:12:03
Method: Duect Injection Method; Dnect Injection

Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1 % SP-1000, Garbopack B Column: 1 % SP-1 D00, Carbapack B
Carrier_ HELlUb! Carrier: HELIUM

Temp. prog: eto-100.tem Temp. prag= eto-100.tem
Components' eto1-100.cpt Components: eto2-100.cpt

Data file: 1SterGP2017-1AQ8.CHR (c:lpeak359} Data file: 2SterGP2017-AA08.CHR (~:lpeak359)
Sample: Oxid'rcer Inlet Sample: O~dd'rrer Outlet

Operator. D. Kremer Operator. D. Kremer

Deatl Vd lAlr

ENyfeire 6.dda

conpam~t

DaattVdlAlr

MiEfaNti20

CO2

Componerrt Reterrtion Area External Units Component Reterdia► Area E.actemaf Units

Dead Vol 1 Air 0.233 2082(? O.000O Dead Voi J Rir 0.066 15.8540 0.0000
Etliyl~neOxide 0.5E10 14.0090 38.4246ppm AmbierrtH2O 0.383 11~_Q690 0.0000

CO2 0.883 1.7550 0,0000
16.091 Q 38,4246

732.6780 0.0000

-s.,m w.000 s~wo ss.00n



ta[~ ~iern~: cw~
Client Sterigenics -Grand Prairie

gientlD: Aeration#9
Analysis daf~_ 05!09!201710:17.07

Method. Direct lnjecfion
Description. CHANNEL 1 - F1D

Column: 7°!o SP-7000, Carbopadc B
Cagier_ kiELlUM

Temp. prog: eto-100.tem
Components. eto1-100.cpt

Data file: 9SterGP2017-1A09_CHR (c:lpeak359)
Sample: Oxidizer inlet

Operator. D. Kremer

canpo~c

D69C Vd/At

FUnDlent FIIO

EViyfene 0~41e

......~o...~_
Client Sterigenics -Grand Prairie

Client tD: AQra#ian#3
Analysis date: 05/091204710:17:07

Me#wd: Direct Injection
Description: CiiANNEL 2 - PID

Column: 7 % SP-10p0, Carbopack B
Cat'riet. FiEL[UM

Temp• prop: eto-1U0.#em
Components: eto2-100.cpt

Data file: 2SterGP2017-1A09.CHR (c~ipeak359)
Sampte= Oxid'¢er Outlet

Operator. D. Kremer

~~

Did Yd1AF

/MOientl120

Component Retention Area External Units Component f2etenfiors Area F~demal Units

Dead Vol !Air 0.233 2.0960 0.0000 IIead Voi /Air 0.083 18.6970 0.0000
Arr►bient NZO 0.366 D_1040 0.0000 E4mbient H2O 0.400 141.5775 O.000Q
Ethylene O~cide 0.596 93.5030 37.0367 ppm

160.2745 0.0000
15.7034 87.0367

a+oo sst~ro -amu ea.aoo



LQY IiQ111G. LVVI

Client Sterigenics -Grand Prairie
Client ID: Aeration#7

flnatysis date: 05/09/2017 10:22:41
Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 1°k SP-1000, Carbopack B
Carrier: HEL.lUbt

Temp. prop: eta100.tem
Components: eM1-100.cpt

Data file: 7SterGP2077-9A10_CHR (c_Ipeak359)
Sample: Oxidizer inlet

Operator. D. Kremer

oeaa vdiat

En,Nene oaae

Lau ~~rn nc. c..w1

Client Sterigenics -Grand Prairie
Gient ID. Netation#9

Anaiysis date: U5l09/ZQ1710:22:41
Me~od: Direct Injection

Description: CHANNEL 2 - PID
Column_ 7% 5P-1000, Carbopack B
Carrier_ HELIUM

Temp• prop: eto-'(OO.terrr
Components: eto2-100.cpt

Data fie: 2Stc~CP2017-1A10.CHR (c_lpeak359)
Sample: Owd¢er Outlet

Operator. D. Kremer

~~

~aevaiAr

nnmmntrzo

Component ReAention Area External Units Componerrt Refentian Area fi.~ctemal Units

Dead Vol !Air 0.250 2.0660 0.0000 Dead Vol !Air p_Q83 7 8.8370 0.0000
Ethylene Q~dde Q.5'l6 12.8020 35.114Q ppm Ambient H2d 0.400 139.8150 0.0000

14.8684 35.944Q 958.6520 0.OQOd

.s ann swon -~ sa.000



~~ Clienr Sterigenics -Grand Prairie
Client ID: Asration#~

Analysis da#e: 05!09!201710:27.72
Method: Direct Injecfior~

Description: CHANNEL 1 - FID
Column: 1%SP-1000, Carbopack B
Cagier_ HELIUM

Temp. prog: eto-100.tem
Components: eto1-106.cpt

Data file: 75terGP2017-7A99.CHR {c:lpeak359)
Sample: Oxidizer inlet

Operator. D. Kremer

-~..~o
~a,~t

oaaa vuinr

EOryiene OAda

~~

~~ Clierrt: Sterigenics - Grend Prairie
Client ID. Aerati~on#9

Analysis date: 05/09/2017 10.27:12
Method: Direct Injection

Description: CHANNEL 2 - PID
Cotumt~ 7 % SP-7 000, Carbopack B
Carrier: HELIUM

Temp. prop: eto-900.tem
Components: eto2-10Q.cpt

Data file: 2S#erGP2017-1A91.CHR (C_lpeak359)
Sample_ O~nd'rzer Quttet

Operator. D. Kremer

neaevwrnr

n~m~uHzo

Component Retention Area External Units Component Retent~ Area Extemat Units

Dead VaI l Air 0.233 2.1 Q70 O.00DO Dead Vol /Air O.U66 9 8.01 i 0 0.0000
Ethylene dxide 4.500 13.489U 36.9983 ppm Amb~erit HZO 0.383 142.8595 0.0000

15.5960 36.9983 16Q.8705 0_0000

.snoo ss.aoo



uw name: cw~

Client: Sterigenics -Grand Prairie
Client ID. Aeration#1

Analysis date: 05/09l20171Q:32:04
Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Cartier HELIUM

Temp. prog: eta1U0.tem
Componerrts: eto1-100.cpt

Data file: 1Ster6P2077-1Al2_CHR (c:lpeaK359}
Sample: Oxidizer Inlet

Operator. D. Kremer

oex~ varnr

nmwenc r¢o

~,v+ane rnme

Component Retenfion Area External Unifs

Dead Vol /Air 0.233 X1435 0_U000
Arrtbieht tf20 0.366 Q.9080 U_0000
Ethylene Oxide 0.516 12.7395 34.9426 ppm

't4.991:a 34.9426

~y Clienk Sterigenics -Grand Prairie
Gient ID. Aeration#9

Analysis date_ 05/09J2D1710:32:04
Method: Direct ln~ection

Description: CHANNEL 2 - PID
Cotumn: 3~ SP-1000, Carbopack B
Cater: HELIUAA

Temp. prop: eto-1DO.tem
Components: eto2-100.cpt

Data fide: 2SterGPZ017-1A72.CHR (~lpeak359)
Sample: O~difizer Outle#

Operator fl. Kremer

neaavarar

rT;..;srr.::.~

ComponerrE Retention Area External Units

Dead Vol /Air 0.083 19.450U O.000O
Ambient H2O 0.4QQ 142.3390 0.0000

961.789D Q_0000

-s.aao scmo



APPENDIX D

Run #2 Chromatograms - Backvent

D-1 ~~~/



Ciienr Sterigenics -Grand Prairie
Gient ID: BackvenY#2

Analysis date: 05/09/207711.35:06
Method: Direct l~jection

Description: CHANNEL 1 - FID
Column: 7 % SP-'f 000, Carbopadc B
c~;~ ~tu~

Temp. grog: eto-100.tem
Components: etol-100.cpt

Data file: 1SterGP2017-2809 _CHR (c:lpeak359)
Sample: Owdtzer Intet

Operator. D. fCremer

cmipnwu

Dead VN IAY

Client Sterigenics -Grand Prairie
t~Jient !D: Sackvent#2

Analysis date: 05/091ZU1711:35:06
MefMod: Direct Injection

Description: CHANNEL 2 - PID
Column 1°10 SP-7000, Ca~pack B
Carrier. HFt_[Ul~!

Temp• prog: eto-1QO.ferrt
Components: eto2-100.cp#

Data file: 25ierGP2097 2809 _CHR (c:lpeak359)
Sample: Oxid"¢er Outtef

Operator D. Kremer

Deanvmtnt

NnhiaQlQO

Component Retention Area Ext~err~a! Units Component Retention Area External Units

Dead Vol /Air 0.233 2.1425 0.0000 Dead Vol / Aa~ 0_D66 2U,6220 0.0000
Ethylene Ox9de U.500 19.4235 34.333E1 ppm Atrebient FI2a 0.383 1562940 U.00E}0

13.6660 3'F.3330 'i78.9t60 0.0000

.s.,m s.,000 aaw ea.voo



yap name: cwt

Client Sterigenics -Grand Prairie
Client 1D: f3ackveni#x

Analysis date: 05/09/2017 77.36:11
Me~od: Direct injection

Description: CHANNEL 1 - FID
Column: 1% SP-1000, Carbopadc B
Carrier HEUUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 1SterGP2077-2BQ2_CHR (c:lpeaK359)
Sampte: O~tictizer lntet

Operator. D. Kremer

oma va gar

Ethy~ane 01dtle

Componerrt Retention Area External Units

Dead Vot / Rir 0233 2.1 D85 0.0000
Eihy}ene Oxide 0.516 122860 33.69$' ppm

14.3945 33.6987

LG{Y t1O11~6_ GWI

Client: Sterigenics -Grand Prairie
GientlD. 8adcvent#2

Hnalysis date: Q5/09f201711:36:11
b,]eifiod: Direct J~jection

Description. CHANNEL 2 - PID
Cdumn. 9°10 SP-1000, Carbopack B
Cagier: HELIUM

Temp- prog: eto-1fl0.ferr►
Components: eto2-100.cpt

Data fife: 2SterGP2097-2802_CHR (clpeak359)
Sample_ Oxk3"tzer Ou~et

Operator. D. Kremer

narmisttM2o

Gompanent

Amb➢ent H2O

Retention Area

0.400 949.3945

149.3945

Exbemal Uni#s

0.0000

0.0000

-smo sxmu ~saao sa.000



4ao name: cw~
Client Sterigenics -Grand Prairie

Client ID: Backvent#2
Rnafysis date: 05/09f2017 t1.3T_21

Method: Direct lnjedion
Description: CHAiVNEI 1 - FID

Column: 1°k SR1000, Carbepadc B
Carrier_ HEUUM

Temp. prop: eta-1fl0.tem
Components: eto1-100.cpt

Data file: 7SterGP2097 2803.CHR (c:ipeak359)
Sample: O~adizer inlef

Operator. D. Kremer

oeanvaiar

ENhlate 017de

~ ao name: ~wi
Ciienr Sberigertics -Grand Prairie

Client iD: Backvent#2
Analysis date_ 05/09/207711:37:27

Method: Direct lajection
Description: CHANNEL 2 - PID

Column: 1°~ SF-7000, Carbopack B
Carrier_ HEi.fUM

Temp- Pra9: eto-100.fem
Componerds: eto2-1QQ.cpt

[?ata file: 2S~rGP2017-2803.CHi2 (c:lpeak359)
Sarrtple: Oxid"~zer Ougef

(?petator. D. Kremer

~~

nmevmiar

nnminHt+zo

Component Retentior~ Area External Units Component Reter~n Area Extemai Units

Dead Vol /Air 0.233 2.0700 0.0000 Dead Vol /Air 0.100 31.3470 0.0000
Ethylene d~Je 0.516 28.923f} 77.'f373 ppm Rmbieref H2O ff_46Q f20.843U O.0000

30.9 93fl 77.1373 i 52.2900 0.0000

~aao ~ ~'~ aa.ouo



Sao name: Gw~
Glient: Sterigenics -Grand Prairie

Client ID. Backvent#2
Analysis date: 05/09/2Q17 11:38:29

Method: Direct lnjectian
Description: CHANNEL 1 - FID

Cotumn: 7°~ 5P-1000, Carbopack B
Carriee HELIUbI

Temp. grog: eto-100.tem
Components: etol-100.cpt

Data file: 1 SterGP2017-2B04_CHR (c:lpeaic358j
Sample: Oxidizer Inlet

C3perator D. Kremer

cmryma,t

Deatl Vd lAt

ENyleo~e O~dtle

Clierrt: Sterigenics -Grand Prairie
Gient ID. Backvent#2

Ar►alysis dafe: E)5I09/201711.38:29
Method: Direct injection

Description: CHANNEL 2 - PfD
Column: 1%o SP-1000, Carbopack B
Carrier: HELIUM

Temp. prop: eto-1~.tem
Compone►tts: eto2-100_cpt

Data fire: 2SterGP2017-2804_CHR (~lpeak359)
Sample: E}xid'¢er Outlet

Operator. D. Kremer

lttvtlrR~QO

Component Retention Area Extemai Units Component Retention Area Fxfemal Units

Dead Vol /Air 0.250 2.0840 fl.t3000 Ambient H2O 0.400 144.3.560 0:000
EU~ytene Oxide U.516 '!6.6860 45.7fi72 ppm

i44~_3560 0.0000
18.7700 45.7872

-seoo ~ sa000 ~saoo sa.000



Sao narr~a: c~..~~
Clienfi Sterigenics -Grand Pra'vie

Client ID: Backvent#2
Analysis dafe: 05/09f201711:39:36

Method: Direc3lnjection
Description: CHANNEL 1 - FID

Column_ 1% SP-1000, Carbop~.k B
Carrier_ HELIUM

Temp. prop: eto-100_tem
Components: eto1-ipU_cpt

Data file: 1 SterGP2097 2B05.CHR {c:lneak359)
Sample: Oxidizer tntet

Operator. D. Kremer

oeaevarar

...cw ~~a.a.c_ ~

Client Sterigenics -Grand Prairie
GientlD. Backvent#2

Analysis date. 05NSf209719:39:36
Method: Direct ln,;ectiort

Description: CHANNEL 2 - P!D
+Cofumn: 9°10 SP-30p0, Carbopack B
CarriQr_ HELtUBA

Temp. prog: eto-100.tem
ComporteMs' eto2-1UO.cpt

Data fife_ 2Ster6P2U17 2BQ5.CHf2 (c:lpeak359}
Sample: Oxidrzer Outlet

Operator. D. Kremer

ane~enc~zo

Component Retention Area External Units Component Retention Area F_xtemal Units

Dead Vol 1 Air 0.233 2.1600 0.0000 Ambient H2O 0.400 141.5945 0.0000
Ethylene dxide 0.516 93.9715 38.3218 ppm

149.5945 0.0000
16.1395 3S_3218

~s.aao s4mn ~s.~m ca.000



~aa name: test
Client: 5terigenics -Grand Prairie

Client ID: Backveni#2
Analysis date: 05/09/2017 11:40:42

Mefhod: Direct lajection
Description: CHANNEL 1 - FID

Column: 1% SP-1U00, Carbopack B
Carrier_ HELIUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 1SterGP2017-2B06.CHR (c:lpeak359)
Sample: Oxidizer inlet

Operator. fl. Kremer

Deaf VOIfAIr

ECiylxre OAtle

+,an name. tw1
Client: Sterigenics -Grand Prairie

GientlD: Backvent#L
Analysis date: 05/(3912097 71:40:42

Me~od: D"uect Injeciian
Description: CHANNEL 2 - PID

Column: '!%SR1000, Carbopack B
Carver_ HEUUAA

Temp. grog: eto-1003em
Components: eto2-100.cpt

Data file_ 2SterGP2097-2806.CHR (c:tpeak359)
Sample: Oxid'¢er OuHef

Operator. A. Kremer

canpona~r

OeaQ VoilAt

(111CHBIRFi20

Component Retention Area External Units Component Retentiar~ Area E.xtemaf Units

Dead Vol !Air 0218 21760 0.0000 Dead Vol /Air 0.066 18.2310 0.0(300
Ethylene Cbdde 0.500 '!2.5905 34.5339 pprn Ambient H2(3 0.383 146.89'tU 0.0000

14.7665 34.5335 165.722U Q_0000

.s.mo samu -~aau sa.uoo



~.an name: twt
Ciierrt: Sterigenics -Grand Prairie

Client ID. Bacicvent#2
Analysis date: 05/09/2017 91:41:54

Method. Duect injection
Description. CHANNEL 1 - FID

Column_ 1 °k SP-1000, Carbopacfc 8
Carrier_ HELIUM

Temp. grog: eto-1~_tem
Components: eta1-10Q.cpt

Data file: 1Ster6P2077 2B07.CHR (c:tpeak359)
Sample- Oxidizer Inlet

Operator. D. Kremer

oeaa vaiar

Etlrylene OddO

Sao name. cca~
Client Sberigenics -Grand Prairie

Client !D. Backvent#2
Analysis dafe: 05/09/2017 !9.41:54

Mefiac#: A"aed injection
Description: CHANNEL 2 - PiD

Column_ 196 SR1000, Carbapack B
Garrier~ HELIUM

Temp• prop: do-100.#em
Components: eto2-100.cpt

Data file: 2SterGP2017-2847.CHfi (c:lpeak359)
Sample: Oxidizer Oudef

Operator. D. Kremer

nmdax+~zo

Component Retention Area Extemat Units Component Retention Area External Units

Dead Vol !Air 0250 2.0900 O.AQ04 Ambient H2O 0400 144.7750 0.0000
Ethylene Oxide Q.546 123790 33.9538 ppm

144.7750 0.0000
14.469Q 33.9538

~.an sa.ono



►.ao name: awi
Client: Sterigenics -Grand Prairie

ClientlD. Backvent~2
Rnalysis date. 05!091201714:43:04

Method: Direct Injection
DescripCbn: CHANNEL 1 - FID

Column_ 9 % SP-1000, Carbopadc S
Cagier_ HEl1UM

Temp. prop: eto-100.tem
Components. etol»100.cpt

Data file: 1 SferGP2047-2B08.CHR (c_lpeak359}
Sample: O~act¢er [nief

Operator. D. Kremer

-~ Sao

awavwrnr

Ems o,aae

Componerrt Retention Area ExGemat Units

Dead Vol /Air 0.250 2.9095 0.0000
Ethylene Oxide U.516 '!2.5165 34.3309 ppm

14.6260 34.3309

eawo

eau na~nc_ cv.~~

Ciien~ Sterigenics -Grand Prairie
Client !D: Backvent#2

Analysis date: Ov/09/2047 11:43:04
McBu~d: Direc# injection

Description: CHANNEL 2 - PID
Gofumn: 1%SP-1000, Carbopack B
Carrier_ EiELIUM

Terrtp• ptog: eto-100.#em
Components: eto2-100.cpt

Dafa file: 2SterGP2097-2808.CNR (c:lpeaK359)
Sample: Oxicl"¢er Outtet

Operator. D. Kremer

a~mtmerizo

Component

Ambient H2O

Retention Area

0.400 143.9380

143.1380

External Units

0.0000

0.0000

-saau sa.000



..~., .,a...~.
Client Sterigenics -Grand Prairie

ClientiD: Backvenl#2
Analysis date: U5109/20t7 11:Q4:40

Method: Duect lnjectian
Description: CHANNEL 1 - FID

Cotwnn: 1 % SP-2000, Carbopack B
Carr~r_ HELIUM

Temp, prag: eto-4W.tem
Components: eto1-100.cpt

Data file: 1 Ste~P2017-2809_CHR (c:lpeak359)
Sample: Ohad"aer inlet

Uperator. D. Kremer

compme~u

omavainr

EtlryMie OAda

Ciien~ Sterigenics -Grand Prairie
Client ID. Backveni#2

Analysis date: 05/D9/2(Tt711:44:40
McA~od: Direct Jnjection

Description: CHANNEL 2 - PIQ
Column: 1% SP-1000, Carbopadc B
CaErisr_ HELIUM

Temp. grog: eto-100.tem
Components: eto2-100.cpt

Data fde_ 2SterGP2017 2B49.CHR (alpeak359)
Sarnpie: O~ad'Qer Uutlet

Operator. D. Kremer

oeanvdrat

nneianrrto

Component Retention Area Extema{ Units Ccxnponent Retention Area External Units

Dead Voi /Air 0.233 2.1630 O.QQ00 Head Vol /Air p.U66 7 6.3455 O,t3000
Ethyl~e Oxide Q.516 120165 329595 ~m Rmhieref ti2p 0.4E)0~ 148.687Q 0.OQ~0

14.1795 32.9595 46S.U325 0.0000

.sam sr.noa ~snm sa.000



eau [iainc. cwi

Client: Sterigenics -Grand Prairie
Client Ip: Backvent~2

Analysis date: 05/09/2Ut7 91:46:18
Method: Directlnjec#ion

Descripfion: CHANNEL 1 - FID
Column_ 1 % SP-1000, Carbopack 8
Ca[iier: HELIUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 7SterGP2017 2B10_CHR (c:ipeaic359)
Sample: Oxid¢er inlet

Operator. D. Kremer

oeaavdint

EmNene o~em

CIieM: Sterigenics -Grand Prairie
client !D: Backvent#2

Analysis date: 05!0912097 11:46:19
McS~od: Direct lr~jedion

Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Carriers IiEUU[sA

rte. ~►~oy: ~o-toa.t~►
Components: e~2-100.cpt

Data fire: 25ferCP2D17-2B10.C1-fR (c:ipeak35S)
Sample: O~ddfzer Chrtlet

Operator. D. Kremer

o~evairnu

ameten~+rzo

Component Retention Area External Units Component Retention Area External Units

Dead Vo! /Air 0.233 27'170 0.0000 Dead Vo11 Air 0_{)66 972830 O.a(}00
Ethylene Oxide 0.516 12.5490 34.4201 ppm Rmbisnt HZO U.4W 748.0730 0.0000

14.6660 34 4201 165.356Q 0.0000

~.aon sa.000



LQV ItO111G. L.Wt

Client: Sterigenics -Grand Prairie
GientlD: Backvent#2

Analysis date: Q5/09l201711:47.53
Methotf: Direct Injection

Description: CHANNE! 1 - FID
Column: 1 % SP-7 ~0, Carrwpadc 8
Carrier: HELIUM

Temp• prog: eto-100.tem
Components: etol-10Q.cpt

Data file: 1 SterCP2017-2617 _CMR (c:lpeak359)
Sample: O~¢er InFet

Operator. D. Kremer

cm~aiett

Dead Vd/Ak

Etlrykne Odtle

~av namc. cvv~

Client Sterigenics -Grand Prairie
Client ID: Backven~2

Anatysis date: 05/091201711:47.53
Methgd: Direct injection

Description: CHANNEL 2 - P1D
Column: 7 % SP-1 Q00, Carbopack B
Carrier_ tiEUUM

7c~rrrp. p~og: eta-'~OO.f~:m
Componerrts: eto2-100.cpt

Data fite~ 2SterGP2p17 2B11.CHR (c.lpeak359)
Sampte_ Oxid'¢er Outlet

Operator. D. Kremer

~~

DNA VOFIPY

AtMiBtRt120

Componerrt Retention Ares Extemai Units Componerrt Re6e~m Area F~ctemal Units

Dead Vo)/Air Q233 2.0955 O.OtH~ Dead Vol /Air O.t366 17.9&t5 O.fl000
EihyieneOxide 0.576 11.7010 32.OS41 {spm AmbientFf2p 0.46Q 745.6625 Q.Qppp

13.7965 320947 1&26470 0.0000

~~ ~~ amn sa.000



~.ab name: Ec;s~
Client: Sterigenics -Grand Prairie

GientlD. Backvent#2
Analysis dafe: 05lQ9I201711:49.14

Method: Direct Mjec~iar►
Description: CHANNEL 1 - FID

Column_ 1% SP-1000, CarbopadE $
Carrier_ HELIUM

Temp. prop: eto-10f?.tem
Components: eta1-100.cpt

Data file: 1 SferGP2017-2B12.CHR (c:lpeaK359)
Sample: Oxrci¢er Inlet

Operator: D, Kremer

oeaa vain

EtlrylOne ObCe

~ name: cwi
Clienx Sterigenics - Grartd Prairie

ClientlD: Backvent#2
Analysis date: 05!0912477 17:49.14

McSiod: Direct Injection
Description: CHANNEI.2 - PID

Column: 19'o SP-1000, Carbopack B
Carrier_ HELIUM

1'errtp. prop: e#o-4~.fem
Components:. eto2-1~.cpt

Data file: 28terGP2017 2612.CHR (alpeak359}
Sample. ~x~i"¢er Outlef

Operator. D. Kremer

w~x+~aa

Component Retention Brea External Units Component Retention Area External Units

Dead Vo! /Air 0.233 2.1755 O.0000 Ambient H2O 0.400 743.4970 0.0000
Ethylene Oxide Q.5t6 129840 33.4189 ppm

943.4170 0.0000
14.3595 33.4389

-s.,00 saoao



APPENDIX E

Run #2 Chromatograms -Aeration

E-1 ~~~/



Ctier►t Sterigenics -Grand Prairie
Gient ID: Aeration#2

Analysis date: 05!09/201710:37:32
Method: Direct Injection

Description: CHANNEL 1 - FID
Column: 9°k SP-1000, Carbopack B
Ca[rier_ HEUUM

Temp. prop: c~Eo-10Q.tem
Components: etol-100.cpt

Data flte: 1 SterGP2017-2A01 _CNR (clpeak359)
Sample: Oxidizer Tnlet

Operator. D. Kremer

oeaa varur

Ci'ienk Sterigenics -Grand Prairie
Gierti ID: Asration#2

Analysis date: 05/09!204710:37:32
IfAethod: Direct Injection

Description: CHANNEL 2 - PID
Column 1% SP-1 Q00, Carbopack B
Careier_ HELIUM

Temp• prop: eto-l00.tem
Components: eto2-100.cpt

Data file: 2SterGP2077-2A01.CHR (c_lpeak359)
Sample: O~adizer Outlet

Operator. D. Kremer

peaavarar

nnu~ceao

Compone►rt Retention Area Exbemal Units Componerrt Retention Area F_xtemai Units

Dead Voi !Air 0.233 2.1020 0.0000 Dead Vol J Air 0.066 14.7810 0_DOpO
Ethylene Obde 0.516 12.8905 35.3567 ppm Amtirent H2O 0.400 145.1520 0.0000

14.9925 35.3567 759.9330 0.0000

.s..m s~ aoo



~^ Client: Sterigenics -Grand Prairie
GientlD: Aeration#2

Artafysis d2te: Q5/0912017 90:42:03
Mefhod: Direct Injection

Description: CHANNEL 1 - FID
Column: 1°k SP-1000, Carbopack B
Ca[rier_ HELIUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 9Ster6P2017 2A02.CMR (c_lpeak359)
Sample: Oxid`¢er inTef

Operator. D. Kremer

~s.aoo

oeae va rar

Etlpierie Oktfe

Client: Sterigenics -Grand Prairie
t~lient ID. Aeration#'1

Analysis date: 05/09V209710:42:03
Me&~od: Direc# injecfion

Description: CHANNEL 2 - PID
Column: 1% SP-1000, Carbopack B
Cacrier:.HELItlM

Temp. prog. eto-t00.tem
Componerrts: eto2-100:cQt

Data file: 2SterCP2017 ZA02.CHR (clpeak359)
Sampte: O~ad¢er OuBef

Operator. D. Kremer

-eam

o~nvwrar

nn,n~e rreo

Component Retention Ares Extemai Uni#s Comporr~►t Retention Area External Units

Dead Vol !Air 0.233 2.7380 O.D000 Dead Vol /Air 0.066 142900 0.0000
Ethylene Oxide Q_50Q 12.2540 33.6040 ppm Ambienf H2O 0.383 t~{624Q5 0.0000

14.3880 33.6000 160.5305 0.0000

sa000



Client: Sterigenics -Grand Prairie
GlientlD: Aerabon#2

Malysis date' 05/09!2()1710:47:!35
Method: Direct Injection

Description. CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Carrier_ HEUUW4

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2097-2A03.CHR (c_lpeak359}
Sample: Oxidizer Inlet

Operator. fl. Kremer

-~..m
~~

Dead vaiar

ant~entnzo

Ems+enao,ma

Component Retention Area E~demal Unsts

Dead Vol /Air 0.233 2.'! 57Q 0.0000
Ambient H2O 0.366 4.1060 0.00OQ
Ethylene Oxide 0.516 12.2130 33.4985 ppm

14.4760 33.4985

T Ctient Sterigenics -Grand Prairie
Client iD: Aeration#2

Analysis date: U51Q9/2017 10:47:05
Me€hod: Direct Injection

Descrip#ian: CHANNEI.2 - PID
Column: 1% SP-1000, Carbopack B
Carrier. HEI.IUMI

Temp• prop: eto-'fOQ.tem
Components: eto2-100.cpt

Data file: 2SierGP2017-2A03.CHR (c_lpeak359)
Sarnpte: Ox~3'rcer Outlet

Operator- D. 4Cremer

~.noo
co~e~rc

tae vmint

~^~~

Component Retention Area External Units

Dead Vo! /Air O.U83 15.5410 0.OAUO
Ambient t-F2CJ~ OAOQ 143.7695 0_D000

959.3905 0.0000

ea.000



~..av ~~amc. cwi

Client: Sterigenics -Grand Prairie
Client ID. Aeration#2

Analysis date: 05/09l2Q?710:52:16
Method: ~irgc~ Injection

Description: CHANNE! 1 - F!D
Column: 1 % SP-1000, CarbopaCk B
Carrier. HELIUM

Temp. prop: eto-100.tem
Components: eto1-100_cpt

Data file: 1 SterGP2017-2AD4.CHR (c_lpeak359)
Sample: Oxid"mer Inlet

Operator. D. Kremer

oeaa va~at

EEiykne ONtle

~V CIieM: Sterigenics -Grand Prairie
Client 1D: Aeration#2

Analysis date_. 05/09/2017 10.52.16
Method: Direct Injection

Description: CHANNEL 2 - PID
Column: 9 °k SP-1000, Carbopack B
Carrier. HE11Ulul

Temp. pmg: eto-'t00.tem
Components: eto2-100.cpt

Data file: 2S#erGP2097-ZA04.CHR (alpeak359}
Sample: Oxid"¢er Ou@ef

Operator. D. Kremer

~~*
neaavainr

~naencirm

Component Retention Area External Units Componer►t Reternion Area Exbemal Units

Dead VollAir 0.233 2.0990 0.0000 Dead VollAir 0.066 14.6940 O.00DO
Eiflylene Oxide 0.516 11.4425 31.3851 ppm Ambient H2O U_4QU 14&.7905 O.000O

13.5495 37.3851 181.404 O~OODO

aam sa.000



Ciier~ Sterigenics -Grand Prairie ^Client Sterigenics -Grand Prairie
Client ID. Aeration#2 Client ID: Aeration#2

Analysis date. 05/09/2Q17 10:57.21 Analysis date: 05/pg12017 10:57:29
Method: Direct lnjedion Method: Drced lajection

Description: CHANNEL 7 - FID Description: CHANNEL 2 - PiD
Column_ 9°/n SP-1000, Carbopack 8 Column: 1% SP-1000, Carbopack B
Carrier_ HELIUM Carrier: HELIUM

Temp. prop: eto-100.tern Temp. prag: eto-300.tem
Components: eto1-100.cpt Componerris: eto2-100.cpt

Data file: 1 SterGP2097-2A05.CHR {c:lpeaK359) Data file: 2SterGP2017 2AOS.CHR (c_ipeak359)
Sample: Oxid'¢er inlet Sample: O~¢er Outlet

Operator. D. Kremer Operator. D. Kremer

OBaO Vd lAY

Eh)IBne OACe

cmQme~a

DaaCYollWr

AInEi!lK1120

Component Retention Area Fxtemal Units C~r►ponerrt Retention Area External Units

Dead Va! !Air 0.233 2.1580 O.DQOD Dead Val l Air O.fl66 17.460U 0.0000
Ethylene O~dde 0.516 1 i _3360 34.0930 ppm Ambient H2O 0.400 147.0715 0.0000

13.4940 39.0934? 164.4?75 0.0000

~ ea.000



man name: cw~

Giient Sterigenics -Grand Prairie
Client 1D: Aeraticm#2

Analysis date. 05/09/2017 91:Q2.33
Method: Direct Injection

Desrxiption: CHANNEL 7 - FID
Column: 1°k SP lOOU, Carbopack B
Carrier_ HELIUM

Temp. prog: eto-100.tem
Componerrts: eto1-100.cpt

Data file: 1 SterGP209 7-ZAO6.CliR (cipea1c359)
Sampte: Oxidizer inlet

Operator. U. Kremer

campa,mc

D8a0 Vol/A1'

EmyienB 0.dde

~u~ Gient Sterigenics -Grand Prairie
Client ID: Aeration#2

Analysis date: U5l091201711:02:33
Method: Direct lnje~ron

Description: CHANNEL 2 - FID
Coiumn: 7% SP-1000, Carbopack B
Carrier HELIUM

Temp. prag: eto-lOQ.tem
Components: eto2-100.cpt

beta file. 2SterGP2017 2A06.CHR (alpeak359)
Sample_ Oxidizer Outlet

Operator. D. Kremer

OeadVolfAt

AmblaRfY20

Component Retention Area Extemat Units Compcx~ent Re#entian Area External Units

Dead Vot /Air 0.233 2.0800 Q.D000 Dead Vol I Air 0.046 962760 0.0000
Ethylene Oxide 0.504 11.6460 34.9433 ppm Ambient H2C} U,stUU 147.7654 0.0000

13.7260 SS_9433 1fi4_Q47Q 0.0000

-ewao w.000



~..av ~~an~c. ~w~ a.nu ~.~an~a. u

Client Sterigenics -Grand Prairie Client: Sterigenics -Grand Prairie
Client ID: Aeration#2 Gient IA: Aeration#~2

Analysis dafe: O~i/09/20171i:07:13 Analysis dale. 05109/20f7 97:07:13
Method: Direct Injection hAethod: gireci injection

Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column_ 1% SP-1000, CarbOpaCk B Column_ 7 % SP-9 Q00, Carbopack B
carter_ HEuuM carrier_ tiEuuae

Temp. prop: eto-100.tem Temp. prop: eto-100.#em
Components: eto1-100.cpt Components: eto2-100.cpt

Data file: 7SterGP2097-2A07_CHR (c_lpeak359) Data file: 2SterGP2017-2A07.CHR (c_lpeak359)
Sample: Oxidn_er Inlet Sample: Dxid'Qer Outlet

Operator. D. Kremer Operator. D. Kremer

oeaa vaunt

~n,s~wome

ne~vwfat

aw~xrrrao

Component Retention Area External Units Compa~errt Reter~t~n Area ~xtemal Units

Dead Voi /Air 0.233 2.0735 O.0000 Dead Vol / A'v 0.066 772600 D.0000
Ethylene OxiBe 0.500 11.0965 30.436'! ~m Ambient tf20 0.383 449.5060 0.0000

13.4700 30.4361 t66.7660 0.4000

-s.aao csaou ~ ea.000



wu ~~a~na. cw~

Ciienh Sterigenics -Grand Prairie
Client ID: Aeration#2

Matysis date. 05l09l201711:f2:05
Mefhod: Direct Injection

Description. CHANNEL 1 - FID
Column: 1 % SP-9000, Cariwpadc B
Cagier_ HELIUM

Temp. prop: eta-100.tem
Components: eto1-100.cpt

Data fife: 1SterGP2077 2A08.CHR (c:lpeak359)
Sample: Oxid"¢er inteE

Operator. fl. Kremer

Dead vwint

svr~,o owaa

• -•v Client Sterigenics -Grand Prairie
Gient ID: Aeration#2

Anatysis date: 05/0912017 91.12:45
Method: 17irect injection

Description: CHANNEL 2 - PID
Column_ 1% SP-1000, Carbopack B
Cartier: tiEL.tt~M

Temp. prng: eto-'EOO.tem
Components: eta2-700.cpt

Data file_ 2SterGP2017-2A08.CHR (c:lpeak359)
Sample: Oxidizer Outlet

Operator. D. Kremer

oeaavdiar

sunor~er~ao

Componerrt Retention Area External Units Component Retention Area External Un'ds

Dead Vol /Air 0.233 2.1930 O.DO{3D Dead Vo11 Air O.U66 20.9 760 0.0000
Ethylene Oxide Q_516 12.5015 34.2898 ppm Ambient H2O 4.400 150.2525 Q.0000

14.6145 342898 17Q_36$5 0.0000

.s 4m sauro ~e coo ea.000



uau i~a~uc. cw~

CiieM: Sterigenics -Grand Prairie
Client ID: AeraUon#2

Analysis date: 05/09/207711:17:16
Metht~d: Direr! irgecfion

Description: CHANNEL 1 - F(D
Column: 1 % SP-1000, Carbopack B
Carrier_ HELIUM

Temp. grog: eto-100_tem
Components: etol-100.cpt

Data file: 9SterGP2t197 ZA09.CHR {c:lpeak359}
Sample: Oxid"¢er Inlet

Operator. D. Kremer

Dead vovao-

[-mN~~eo~me

ssnoo

a.av i~m~~c. ~a.r..r

Client Sterigenics -Grand Prairie
Client !D: Aeration#2

Analysis date: 05/D9/2097 79:17:16
Meffwd: Direct I~ction

Description: CHANNEL 2 - PID
Column: 7% SP-1000, Carbopack B
Carrier_ HELIUM

Temp- prag: eta100.tem
Componen#s: eto2-100.cpt

Data file: 2SterC,P2017-2A09_CHFt {~ipeak359)
Sampte: Criad"rzer Outiet

Operator. D. Kremer

~~

oraovw,ar

nmame mo

Component Retention Area Extemai Units Cc3mponerrt Retention Area Extema~ Units

Dead Voi /Air 0.250 2.1620 0.0000 Dead bol !Air 0.083 22.5975 0.0000
Ethylene Oxide 0.516 11.5Q44 37.5538 ppm Ambient H2O 0.400 748.469Q 0.00RQ

13.6660 31.5b3$ 771.U665 0.0000

~ sa.000



~u4 I1411~Y. 4WD

Clienh Sterigenics -Grand Prairie
Client ID: Aeration#2

Analysis date: 05/09!2017 11:22:05
Method: Direct injec~on

Description: CHANNEL 1 - FID
Column: 't%8P-7000, CarbapackB
Carr~r_ HELIUM

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data file: 1SterGP2097-2A90.CHR (c:tpeak359)
Sample: Oxidizer inlet

Operator. D. Kremer

Daad Vd lPY

unfmo~m

EtlilAare Obtle

Client: Sterigenics -Grand Prairie
GientlD. Neratinn#2

Rrta(ysis date: 05/09/2077 19:22:05
1Nefhod: D"uect Injection

Description: CHANNEL 2 - PID
Column_ 1%SP-7000, Carbopack B
Carrier: liEi_FUh!

Temp- prog: eta-1~.tem
Componerrts: eto2-100.cpt

Data file: 2SterGP2017-2A10.CHR (c:ipeak359)
Sample: O~ddizer Outlet

Operator. D. Kremer

ova vainr

AmElei2iC20

Component Retention Area External Units Component Retention Area Ext~emai Units

Dead Vol !Air 0.233 2.1540 0.0000 bead Vol l Air q.U83 18.359 0 D_Op00
Ethylene O~dde 0.516 12.3820 33.9620 ppm Ambient H2O 0.40E3 151.1955 U_0000

14.5360 33.9620 769.5465 Q_0000

~aao baou sa.000



~4v Client Stengenics -Grand Praise
ClientlQ. Aeration#2

Analysis date: 05/09/Ldt7 11:27:08
Meth: Direct Injection

Description: CHANNEL 7 - FID
Cplumn: 1~o SP-1000, Carbopack 8
Ca~riec HELIUM

Temp. prop: eto-100.tem
Gomponerrts: eto1-100.cpt

Data file: 1Ster~P2077-2A19.CHR (c_lpeak359)
Sample: dxrcfizer lntet

Operator. D. Kremer

-s.4m

neat vain►

ECry7Bne O~l7e

-•✓ Ciienr 5terigerrics -Grand Prairie
Client ID: Aera4inn#2

Analysis date: 05109f209711:27:08
Method. Direct Injection

Description: CHANNEL 2 - PID
Column: 1°k SP-9000, Carbopack B
Carnet= HELIUM

Temp. prog e#o-100.fem
Components: eto2-100.cpt

Data fife: 2SterGP2097 2A11_CHR (c:ipea1c359)
Sample: Oz~dFzer Outlet

Operator. fl. Kremer

-aaan

t~aavw~uc

nn4Ja~R FpD

Component ReLer~tior~ Area Extemai Units Compor~erd Reterrtior~ Area Fxtemai Units

Dead Vol /Air 0.233 2929D D.OdW Dead Vol /Air U.066 16.9520 0.0000
Ethylene O~dde D_516 11.7120 32.1243 pprn gmbie~nf }I20 p.3g3 153.spg5 p.pppp

13.8330 32.1243 'l74.t)58~ 4.0000

sa000



Sao name: cw~

Client Sterigenics -Grand Prairie
Client ID: Aeration#2

analysis date: 051081201711:32:06
McUmd: Direct injection

Description: CHANNEL 1 - F(D
Cofum~: 1°!o SP-10fl0, Carbopadc 8
Ca[riQr_ HEl_lUM

Temp. prop: eto-100_tem
Components: eto1-100.cpt

Data fie_ 7 SterGP2097-2A'! 2.CHR {c:Speak359)
Sample: Oxidizer Inlet

Operator. D. Kremer

c~+n~

OBad YOIIAI!

tau naurcs. cw~
Client Sterigenics -Grand Prairie

Gient iD: Aeratic~n#Z
Analysis date: U5/D9l2077 11:32:06

Meitwd: Direct injec#ion
Description: CHANNEL 2 - PID

Catumn: 7°k SP-1000, Carbopack B
Carrier: HELIUM

Temp_ prog: eto-100.#em
Components: eto2-100.cpt

Data fife: 2SterGP2017 2Al2_CHR (~lpeak359)
Sample: Oxid¢er Eh~tlet

Operator. D. Kremer

~~

bead vol/Air

Component Retention Area Fxtemat Units Component Refention Area External Units

Dead Vol /Air 0233 2.0980 O.0000 Dead Vol /Air 0.083 19.4190 O.OU00
Ethylene Oxide Q.516 '} 1269(3 30.9Q92 ppm AmbiEnf H2O 0.40Q 454.07x5 O.000O

13.3670 30.9492 173.4945 Q0000

-s oo soon baaQ saaoo



Run #3 Chromatograms - Backvent

F-1 ~~~/



Client Sterigenics -Grand Prairie
giant ID: Backvent~Ki

Analysis dafe: 05l09120t712:59:11
Method: Direct injection

Description: CHANNEL 1 - Flp
Cofutn~: 1%SP-7000, Carbopadc 8
Carrier: HELIUM

Temp. prop: eto-100_tem
Components: etol-100.cpt

Data file: 1SterGP2097-3B0'1.Cf-iR (clpeaK359)
Sample: Oxidizer inlet

Operator D. Kremer

oeaa va~nr

EM~Mne Odde

Client Sterigenics -Grand Prairie
Giant ID: Backvent~i

Analysis tiafe: 05/09/201712:59:11
Meffwd: Dnect Injection

Description: CHANNEL 2 - PID
Column_ 7°~ SR1000, Carbopack B
Carrier: HELIU9A

Temp. pnog: eta9UQ.tem
Componerns: eto2-100_cpt

l7aEa file: 2SferGP2U17-3B01 _CHR (clpeak359)
$8Rtp1&: ~3XICf~iZEf QUU@t

Operator. D. Kremer

oeadvarat

aaaotaeH2o

Component Retention Area External Units Component Retention Area External Units

Dead Vol f Air 0.233 2.1640 0.0000 Dead Vol 1 Air 0_Q83 21.9730 OA000
Ethylene dxide U.516 14.962Q 41.U386 ppm Ambient H2O 0.400 170.9575 Q.0000

17.7260 44A386 49293Q5 0.0000

.saon saoao



~Y~ Ciient: Sterigenics -Grand Prairie
Client iD: Backven~3

Analysis date: 05/091201? 13:00:1b
Method: Direct injection

Description: ChlANNEL 1 - FID
Column: 1°k SP-1000, Catbopadc B
Carrier_ HEUUM

Temp. prop: eto-t00.tem
Components: eto1-100.cpt

Data file: 1SterGP2097-3B02.CHR (c_lpeak359)
Sample: Oxidizer iMef

Operator. D. Kremer

Deae va iar

Etlykne Ugtle

--~ Client Sterigenics -Grand Prairie
~fient 1D. Backvent#;i

Analysis date: 051091201713:00:15
Meth: Direct l~jection

Description: CHANNEL 2 - PID
Column: 19'o SP-1000, Carbopack B
Carrier HELlLfM

Temp. grog: eto-1W.tem
Componerrts: eto2-100.cpt

Data file: 25lerGP2017-3BU2.CHR (alpeak359)
Sample. Oxidizer Outlet

Operator D. Kremer

~~
oeaavwin~r

nnmx r¢o

Component Retention Area Extemai Units Component Retention Area External Units

Dead Vol /Air 0.233 2.1280 O.000Q Dead Vol /Air 0_{350 25.8740 O.~DO
Ethylene O~dde D.500 23.802Q 64.7368 pQm A[nbient H2O 0.383 763.5785 0.0000

25.7300 64.7368 ~gg.q.~~ p.QppO

~snoa sa.000



..a., ,
Client Sterigenics -Grand Prairie

giant ID: BackventtKi
Analysis date: 05/09/2017 73:01:21

Mefhoti: Direct l~jection
Description: CHANNEL 1 - P1D

Column: 1% SP-1()00, Carbopack $
Ca[rier_ HELIUM

Temp. prop: eto-100.tem
Components: eto1-1DO.cpt

Data file. 1SterGP2097-3B03.CHR (c_ipeaK359)
Sample: Oxid'¢er Inlet

Operator. D_ Kremer

oompa~~T

Deaf Vd/At

EtlryiB1180xI110

Client Sterigenics -Grand Prairie
Clint iD: Backveni#3

Malysis date: 05109/2047 13:01:21
Method: Direct Injection

Description: CHANNEL 2 - PID
Colin: 'i°!o SP-4000, Car6opack B
Carrier_ HELIUM

Temp• prop. eto-400.tem
Components: eto2-100.cpt

Data file= 2SterGP2017-38U3_CHR (ctpeak359)
Sample: O~dd'¢er Outlet

Operator. D. Kremer

l4fD1/'dttt0

Component Retention Area External U►uts Comfwnent Rete Area External Units

Dead Vol /Air 0.233 2.2030 O.000O Ambient H2O 0.400 9'57.7990 0.0000
Ethylene O~dde 0.516 42.5460 116.6574 ppm

157.7110 0.0000
44.7490 118.&974

-sam s~.00u -saga ea.000



Gienx Sterigenics -Grand Prairie
Client IQ: Backvent~/3

Analysis date: 05109/201713:02:25
MetFtod: Direct Injection

Description: CHANNEL 1 - F!D
Column. 1°/a SP-1000, CarbopaCk 8
Carrier_ HEt_IUfu

Temp. prop: eto-10Q.tem
Components: eto1-100.cpt

Data file: 1SterGP2037-3604.CHR (alpeak359)
Sample: O~adizer inlet

Operator. D. Kremer

oeae ~a~nr

~ Glien~ Sterigertics -Grand Prairie
Client 1D: Backvent#3

Ma(ysis date: U5l09/2017 13.02.25
Me9~ad: D'uect l~jection

Description: CHANNEL 2 - P1D
Column_ 9 % SP-100t}, Carbopadc B
Cartier: tiE1.1~JM

Temp• prog: e#at00.tem
Components: eta2-400.cpt

Bata file_ 2SterGP201?-3B04.CHR (c ipeak359)
Sample: Oxid'¢er Outlet

Operator. D. Kremer

oaaavarri

nnm~are 1p0

Component Retention Area Exbemaf Units Component Retention Area External Units

Qead Vo! 1 Air 0.233 21735 p.U0D0 Dead Voi 1 Air 0.050 24.9910 O.00DO
Eit►ylene Oxide 0.516 26.6580 '73.1194 ppm Ambient H2O d_383 160.8615 0.0000

28.8395 73.1490 185 Q525 0.0000

~..no sseoo ~.mo sa.000



vu a..wa

Gient Sterigenics -Grand Prairie
Client tD: Backvent#3

Malysis date: 05/09/201713:Q3:39
Method: Duect Injection

Description: CHANNEL 1 - FID
Column_ 1 °lo SP-1000, Carbop8ck 8
Carrier_ HELIUM

Temp. prog: eto-lOQ.tem
Componerrts: eto1-100.cpt

Data file: 1SterGP2Q17-3B05.CHR (c:lpeak359)
Sample: O~aidizer Inlet

Operator. D. Kremer

canpw~ae

~eaa va gar

ElhyiAtla Odtle

Client Sterigenics -Grand prairie
C}isntlD. Backveni#3

Analysis date: 05!091201713:03:39
Me~od: Di~ec# l~jection

Description: CHANNEL 2 - P1D
Column: 1 % SP-1000, Carbopack B
Ca~iier_ HELIUM

Tert►p. prop: eto-10U.t~t
Componerrts: eto2-10(1.cpt

Dafa tile_ 23YerGA2Q97 3B(}S.CHR {~lpeak359)
Sample: O~ad"¢er Outtet

Operator. D. Kremer

oeecva~nr

Component Retention Aria External URihs Component F~tEhtlOn Area External Units

Dead VW i Air Q.233 21490 0.0000 Dead Vol /Air O.U50 221270 0.0000
Ethylene Oxide 0.516 18.8890 54.8fl9$ ppm Ambient H2O 0.400 761.4930 0.0000

21.0380 5'f .8Q98 183.8206 0.0000

~.~ ~ ~ sa.000



Client Sterigenics -Grand Prairie
Client ID: Backvent~i

Analysis date: 05!09/201713:04:59
Method: D~ Injeclton

Description: CHANNEL 1 - FtD
Column: 1 % SP-7000, Carbopadc B
Carrier_ HEUUM

Temp. prop: eta-1 W.tem
Components: etol-100.cpt

Data tie: 1SterCP2U97-3B06.CHR (c:lpea~359)
Sample: O~ddizer inlet

Operator. b, Kremer

oeea vainr

ENykne bride

Glient: Sterigenics -Grand Prairie
Cfi~t iD: SackventlKi

Analysis date: 05/091201713:04:59
Method: Dir~ec# Injection

Description: CHANNEL 2 - PID
Ct3iurr}a: 13'o SP-7000, Carbopack B
Garner_ HEL.lUM

Terrtp• prop: eto-loo cerr►
Companer~ts: eto2-400.cpt

Data file: 2SterGP2097~806.CHR (clpeak353)
Sample: O~ad"¢er Outlet

Qperator: C3. Kremer

c«+twv~ne

oeatvotrnr

w~t~zo

Component Retention Area Extemat Ur~its Component Retention Area External Units

Dead Val /Air x.233 21590 D.0000 Dead Vol /Air O.t366 192990 0.0000
Ethylene Oxide 0.516 '16.8010 46.0827 ppm Ambient H2O 0.363 157.3(}70 0.0000

18.9600 46.0827 176.6060 0.0000

-sem sa000



~a~. _
Client Sterigenics - Grand Prairie

Client ID. BackventiK3
Analysis date: 05/09/201713:06:05

Me#wd: Direct Injection
Description_ CHANNEL 1 - FID

Column_ 1 % SP-1000, Carbopadc B
Carrier: tfLLiUM

Temp. prog: eto-100.tem
Components: eto1-100.cpt

Data file: 1 SterGP2097-3807_CHR (c_lpeak359)
Sample: Obdizer inlet

Operator. D. Kremer

~ma vaiAr

EUrylen66Afa

Component Retention Area External Units

Dead Vo11 AP 0.233 219'7 Q.D000
EtF►ylene Oxide 0.516 16.3i8Q 44.?S!9 ppm

18.4355 44.7579

Client Sterigen'~cs - Grartd Prairie
Gient 1D: BackventlKi

Analysis date: 05/D9J201713:06:05
Meftwd: Direct lnjecfion

Description: CHAFVNEL 2 -Pip
COtumrl_ 1% SP-1000, CeCbopack B
Carries HELIUM

Temp. prog: eto-i~.tem
Componerrts: eto2 400.cpt

Data file: 2Ster6P2017~BFT?.CHR (alpeak359}
Sample: O~ad'¢er Outlet

Operator. D. Kremer

acemttxzo

Component

Ambient H2O

Retention Area

0.4U0 156.0180

956.0780

Exkemal Units

U_0400

4.0000

asoo ~zoon -saaci ea.000



Client Sterigenics -Grand Prairie
Client ID. Backvent~3

Analysis dafe: 05/0912017 73:07:20
Mefhod: Direct Injection

Description: CHANNEL 1 - FID
Column: 1°,6 SP-1000, Carbopadc B
c~~r_ r~uu~n

Temp. prop: eto-100.tem
Components: eto1-100_cpt

Data file_ 1SterGP2097-3B08.CHR (c:lpeak359)
Sample: O~ddizer inlet

Operator. D. Kremer

oeaa vaii/+t

Etlryfena Ome

Client• Sterigenics -Grand Prairie
Clien11D: Backveni#3

Analysis date: 051091201713:07:20
hAe#hod: Direct lnjecfion

Description: CHANNEL 2 -PIA
Column: 1°k SP-1000, Carbopack B
c~rr«r: r~uu~a

Temp• grog: eto-400.tem
Components: ebn2-100_cpt

Data file: 2Ste~GP2017-3BQ8.CHR (clpeak359)
Sample: Oxid'¢er Outlet

Operator D. Kremer

ca~a~a
aeaavnfar

M~Elarttf2o

Component Retertt~r: Area External Units Corr~pcment Retertiion Area External Units

Dead Vol !Air U_233 2.9680 O.00flO mead Vol !Air O:fl50 202120 0.0000
Ethylene Oxide 0.516 15.4675 42.4251 ppm Ambient H2Q fl.40t3 1572305 d_0000

17.6355 42.4251 1TI.4425 D_0000

~~ se.000



Lt1U I It1i 116. G4~lt

Ctisrtt: Sterigenics - Cra~d Prairie
Client ID. Backventl~:i

Analysis date: 05/09/201713:08:28
Method: Aired Injection

pescription: CHANNEL 1 - FID
Column: t% SP-'t W0, Carbopadc e
Carrier: HELIUM

Temp. prog: ebo-100.tetrt
Components: eto1-100.cpt

Data file: 1 SterGP2017-3B09.CHR (c:lpeak359)
Sample: Oxid¢er inlet

Operator. D_ Kremer

compa~c

oaaa vainr

Ems aaaae

~ •'••11ai1{G. GVV~

Client. Sberigenics -Grand Prairie
Gient ID: BackventlKi

Analysis date: 05l09/20i7 13:08.28
Meihod: Direct lnjectio~

Description: CHANNEL 2 - PID
Column: ! % SP-1000, Carbopadc B
Caerier: HELIUM

Ter►tp. prog: ~o-10Q_tem
Components: eto2-100.cpt

Data tde: 2SterGp2i}17,3B09.CHR (clpea1Gi59)
Sample: Oxid'¢er Outlet

Operator. D. Kremer

wmm~t~

Component Retentan Area External units Component Rei~ntion Area Extemat Units

Dead Voi l Air 0.233 2.1470 O.00OU Ambient H2O U_400 154.8D95 U.0000
Ethylene O~ade 0.516 t4.908d 40.89Q5 ppm

t54.8t395 Q.000t3
17.0550 90.89(P5

azao ~zam ~ sa.000



w~ Client Sterigenics -Grand Prairie
Gient ID. Back+ren~t3

Analysis date: 05/09f201713:d9:45
Method: Direct Injection

bescription: CHANNEL 1- Flp
Column: 'E°k SP-1000, Carbnpadc B
Carrier_ HELIUM

Temp- Pro9: e~-100.tem
Components: eto1-100.cpt

Data file: 9sterGP2017-3B7U.cHR (c:\pe-ak359)
Sample: O~adizer Intel

Operator. fl. Kremer

osaa varar

Client. Sterigenics -Grand Prairie
Gient ID: Backven~#3

Analysis date: 05109J201713:d9:45
Method: Direct Injection

Description: CHANNEL 2 - PiD
Colurru►_ 1 % SP-1000, Carbopack B
Carrier: tiEUUM

Temp• prop: eta-1DQ.tem
Components: eto2-900.cpt

Data tfil~e: 2SterCP2017 3B10.CHR (c-lpeak359)
Sample: Oxid¢er Qutlet

Operator. fl. fCremer

uamrara~

n,m~,~mo

Componerrt Retention Area External Units Cmnponent Retention Area Exbemai Un'rts

Dead Vo! /Air 0.233 2.1470 O.0000 Dead Vol /Air 0_(l9 & 16.6215 0.0000
Etfiytene Oxide 0.504 94.2200 39.0034 ppm Ambient H2O 0.383 156.0895 0.0000

16.3670 39.0034 1727110 O.fl000



~~ Cfienr Stetigenics -Grand Prairie
Ciier~t ID: Backvent#3

Analysis date: 05!09!2017 93:10.59
McUwd: Direct injection

Description: CHANNEL 1 - FID
Column: 1°!o SP-1000, Carbopack B
Carrier_ FlElIUM

Temp. prop: eto-1 W.tem
Componerrts: eto1-1QO.cpt

Data file: 1 SterGP2017-3811.CHR {c_lpeak359}
Sample: Oxidizer lniet

Operator. D, Kremer

Dead va~ar

ENylene ONEe

Client Sterigenics -Grand Prairie
Gient ID: Backvent~4Ki

Analysis date: 05/t38l2Q17 13:10:59
Meilwd_ D"rt~ct injection

Description: CHANNEL 2 - PID
Column_ 1% SP-9000, Carbopadc B
Carrier_ HEUUM

Temp• grog: etaT~.tem
Companerrts: eto2-i00.cpt

Data file: 25terGP2017-3B99.CHi2 {c_lpeak359)
Sample: Oxidizer Outtet

Operator. D. Kremer

➢00tl Vdf1Yr

n~

Component Ret~tion Aroma Extemat Units Component ReBention Area Extemai Units

Dead Voi /Air D.233 2.0980 0.0000 !)ead Vol /Air 0_x83 '19.0020 0.0000
Ethylene Oxide 0.516 13.8930 38.1465 ppm Ambient H2O 0.440 155.5335 O.000Q

15.99'(0 38.1065 974.5355 O.D000

-sceo aa.ouo



• --V Client Sterigenics -Grand Prairie ~ Ctient Sterigenics -Grand Prairie
Client !Q: BackvenYlKi Client tD: Backvent#:i

Matysis date: 05/09l20t718:12:07 Analysis date_ 05/E~/20't713.12:07
Method: D~ect lnjecfiion Method: nirect Injection

Description: CHANNEL 1 - F1D Description: CHANNEL 2 - P1D
Column: 1 % SP-100p, Carbopack B Cotumn_ 1 % SP-9000, Carbopack B
Carrier_ IiELIt1M Cattier: HELIUM

Temp• prop: efts-100.tem Temp. prop: eta-'t00.fem
Components: etol-100.cpt Components: eto2-100.cpt

Data file: 1 SterGP2037-3892.C#iR (alpeak359) ~afa file: 2SterGP2017~B12.CHR (c:lpeaK359)
Sample: Oxidizer Inlet Sample: Oxidizer Outlet

Operator. D. Kremer Operator: D_ Kremer

--- --~ -~ 
szoon ~e."°° se.ono

n~aa vw int

EIhylBne Oppq

n,rizo

Component Retention Area Extemai Units Component Retention Area External Units

Dead Vol /Air 0.233 2.1655 0_DOUO Ambient H2O 0.40Q 455.6390 0.0000
Ethylene Opde 0.516 132g60 36.7221 ppm

155.6390 0.0000
15.3715 362221



/_1:7:7=[`►17:~(t7

Run #3 Chromatograms -Aeration

G-1 ~~~/



LQV l~Ol~~4. ~

Client Sterigenics -Grand Prairie
Client ID: Aeration#3

Analysis date: 05/09P~01711:55:16
Method: Direct Injectia~

Description: CHANNEL 1 - FID
Column_ 990 SP-1000, Carbopack 8
Cartier_ HELIUM

Temp. prop: eto-900.tem
Components: eto1-100.cpt

Data file: 7SterGP2097-3A01.CtiR (c:lpeak359)
Sample: Oxidizer 1Nef

Operator. D. Kremer

nem va tar

Eu,Nene ones

Client Sterigenics -Grand Prairie
Client ID: Aeration#3

Analysis da#e: Q6/09/109711:55:16
Me~acf: Direct lnjec6on

Description: CHANNEL 2 - PID
Column: 1°10 SP-1000, Carbopack B
Cagier_ HELIUM

7'ernp. prog: eto-'[(~.tem
Components: eto2-'100.cpt

Data fie: 2SterGP2017-3A09.CFIR (c_lpeak359)
Sarrrpie: Oxid'¢er Chttlef

Operator. d. Kremer

cm~v,en~

oemvdiar

a„mrw,c~an

Component Retention Area Extemaf Ur~its Component Reter~ion Area External Uni#s

Dead Vol !Air 0233 2.2050 0.0000 Read Vol /Air 0.083 17.4065 0.0000
Ethylene Oxide 0.516 '!1.9845 32.8717 ppm Ambient H2O 0.400 155.1760 ~.0000

14.1895 32.8747 172825 0.0000

.saao cwoo -6~+ sa.000



t~av e~an~c_ cwi c.au iron nc_ cw~
Gien~ Sterigenics -Grand Prairie Client Sterigenics -Grand Prairie

Client ID. Aeration#3 Ciient 1D: Aesation~Ki
Analysis date: 05109/2017 72:00:04 Analysis date: 05lD9/20i7 S2:OO:Q4

Method: Direct tnjectlon Method. Direct lnjecfion
Description. CHANNE! 1 - FID Description: CHANNEL 2 - PID

Column: 1% Sp-1~0, Carbopadc B CWumn_ Z% SP-1000, Ca►bopack B
Catriec HELIUM Carrier_ HELIUM

Temp. prop: eto-100.tem Temp_ pmg: eto-100.tem
Components: eto1-100.cpt Components: eto2-1QO.cpt

Data file: 1 SferGP2017-3A02_CHR {c_lpeak359) Data fite: 2SterfP2017~A02.CHR (alpeak359)
Sample_ Oxidizer inlet Sample: Qxid`rzer Outlet

Operator: D. Kremer Operafior, fl. Kremer

compa'~aK

09ad YollAlt

Bad VdlAC

AtMieritlCtO

Compcment Retention Area Extemai Units Component Retention Area Extemai Units

Dead Vn! i Air 0.233 2.9365 0.~ Dead Vd /Air 0.050 '19.5650 0.0000
Ethylene Oxide 0.516 71.9660 32.8270 ppm Ambient N20 0.400 157.7260 Q_0000

14.1025 32$21D 1772990 0.{)000

-saoo sa~m,



Gient Ster~genics -Grand Prairie ~ Gient Sterigenics -Grand Prairie
Client ID: Aeratior►#3 Clieftt IO: Aeration#3

Analysis date: 05109!2017 72:05.18 Analysis date: 051D9l201712:05:18
Method. Direct fnjec~ion Me~od: Direct lnjectioq

Description: CHANNEL 1 - FID Description: CHANNEL 2 - PID
Column: 1% SP-7000, Carbopack B Cdumn: t°k SP-lOgO, Carbopack B
Carrier_ HEUUM Carrier_ HEUIlbI

Temp. prop: eto-100.tem Temp. ptog: eto-1~.tem
Components: eto1-tOU.cpt Components: eto2-1W_cpt

Data fie: 1SterGP2097-3A03.CHR (c:1p~k359) Data file: 2SterGt'2077-3A03_CHR {ctipeak353}
Sample: O~dd¢er Mlet Sampie~ 0~6d`¢er Qutlet

Operator- D. Kremer Operator. D. Kremer

oeadvacrar

Et~ykne Oboe

-~.aoo
d

omavd~wr

NMknt1Y20

Component Retention Area External Units Component Retention Area Extemai Units

Dead Voi /Air Q.250 21150 fl.DD00 Dead Voi /Air 0.050 20.5390 O.0000
Ethylene O~dde 0.516 ! 1.3765 3'f .2049 ppm Rmbient H2O 0.400 155.2694 0. 000

13.4915 312041 175.808Q 0.0000

sa.000



LAY ~I~IIIG. LWf

Client Sterigenics -Grand Prairie
Client ID: Aeration#3

Analysis date: 05/09/201712:10:23
Method. pirect Injection

Description. CHANNEL 1 - FID
Column: 1 % SP-1000, Carbopack B
Carrier_ HEL[UM

Temp. prop: eto-100.tem
Components. eto1-100.cpt

Data file: 1SterCP2077-3A04_CHR (c_lpeak359)
Sample: Ox~fzer inlet

Operator. D. Kremer

oeaa vaiar

emy~e ogee

t ~~•~~Qal~6~ WVVt

Clier~ Sterigenics -Grand Prairie
Client !D. Aeration#3

Analysis date: 05!0912017 92:9q_23
Method: Direst lnjecfian

Description: CHANNEL 2 - P1D
Cotisrrm~ 7% SR7000, CarboQack B
Carrier. HEUUM

Te~rtp. pnog: eto-100.tem
Components: eto2-100.cpt

r~t~ tae: 2sce~cwao~7-sao4.c~ t«~a~s~
Sample: Oxidizer Outlet

Operator. D_ Kremer

cm~c

naaavatar

nm~ttao

Component Retention Area External Units Component Retention Area External Units

Dead Vol /Air 0.233 2935D O.OQ00 Dead Vol /Air O.U83 29.7560 O.O000
Eitey~ene Oxide 0.516 9Q_3630 28.4242 ppm Ambient H2O Q.400 f81.21't5 Q.Od00

12.4980 28.4242 1$2.9675 0.0000

~.mo s~,nou -~ sa.000



Cl~ertt Sterigenics -Grand Prairie
Gient !D: Aeration#3

Analysis date: 05!08120?712:15:02
McBiod: Diced lnjeciion

Description: CHANNEL 1 - FID
Cofumn: 1% SP-900Q, Carbopack B
ca~~r_ t~uu~n

Temp. prop: eto-1fl0.tem
Components: eto1-100.cpt

D2ta file: 1 SterGP2U97-3A05.CHR (c:lpealGi59)
Sample: O~ddizer Tniet

Operator. D_ Kremer

~..m
~~aa~+t

Deatl Vd/Alr

El~yktle O~}e

s.mo

Gient Sterigenics -Grand Rrairie
C#ient ID_ AerafioniKi

Analysis date: 05/09!2017 72.15.02
McS~od: C?irect Injection

Description: CHANNEL 2 - PID
Column: 9 % SP-1000, Carbopack B
Crier_ HELIUM

Temp• prog= etio-t~.terrt
Components: eta2-100.cpt

Data file_ 2SierGP2017 3N05.CHR (c:ipeaK359j
Sample: O~ad'¢er Outlet

Operator. fl. Kremer

oeae vdfAt

AmCi0Mti7.0

Component Retention Area External Uni#s Componert Retention Area External Units

Dead Vol /Air 0.233 2.1240 D.OD00 Dead Vol./Air O.O5U 24_~ O.fl000
EthyleneO~dde 0.516 10.9?50 30.i028pp~rr ambien€H20 0.460 160.443Q 0.0000

13.0990 30.1U28 185_~06Q p_0000

-~ aatroo



LAY t/glt~G. VWI

Client: Sterigenics -Grand Prairie
Cf'ientlD: Aeration#3

Analysis dafe: 05109/201712:20:18
Method. Direct Injection

Description: CHANNEL 1 - FID
Column_ 1 % SP-1000, Garbapacic 8
Ca[rier_ HQIUM

Temp. prop: eto-100.tem
Components: etol-10d.cpt

Data file: 1SterGP2097~A06_CHR {c:IpeaK359)
Sample: Oxid"¢er INet

Operator. D. Kremer

aam
ca,mwiart

DeaO VdlAt

EN~1011BOY1CB

Client Sterigenics -Grand Prairie
giant !D: Aeration~t3

MaTysis date_ 05/08/2Q17 92:20:18
Method: Direct Injection

Description: CHANNEL 2 - PID
Co1um»: 1% SP-10pD, Carbopack B
Carrier: HELIUM

Temp. prog: eto-40Q.tem
Componer►ts: eto2-400.cpt

Data file_ 2SterGP2Q97-3AO6.CWR (c:lpeak359)
Sample: Ch~l'a_er Outlet

Operator, D. Kremer

Dead VWlAIr

A~nhllt FQD

Compor►eM Re~enSon Area External Units Cmnponent Retention Area Exbemal Units

Dead Vo! /Air 0.216 2.1645 Q.0000 Dead Vo} !Air 0.066 18.4295 0.0000
Ethylene Oxide 0.50Q 9.8170 26.9266 ppm Ambienf t-l20 0.383 163.9920 Q.0000

11.9$15 26.9266 18242'15 0.0000

~e~ sa.000



4qv 1 ~W4 
LOY a v

Gient Sterigenics -Grand Praaie Gierrt: Sterigenics - Grartcl Prairie
Client ID: AerationlK3 Gient ID. Pueratior~Ki

Analysis date: 05/p9/20171225:Q2 Anatysis date: 05/0912017 92:25:02Method: Direct injection Method: direct Injection
Description: CHANNEL 1 - FID Descffpfson: CHANNEL 2 - PID

Column: 1% SP-9000, Carbopadc B f.<c~llumn; 1°10 SP 10Q0, Carbopack BCarrier_ HELIUM Carrier; tiEL1UM
Temp. prop: eto-100.tem Temp- fxog: eto-100.tem

Components: etol-100.cpt Components: eto2-1UO.cpt
Data flies 1SierGP2097-3AU7_CHR (c:ipeak359) Data file: 2SterGP2017 3AQ7_CHR (alpeak359)Samples Oxidizer inlet Sample: C~ad¢er OWetOperator. D. Kremer Operator. D. Kremer

~eaa va gar

Etlryla~e O~Jda

oea~varar

nnm~neruo

Cornponertt Retention Area External Units Component Reterrtiocr Area E~demal Units

Dead Vol /Air 0233 29200 O:tT(?Oa Dead Vol i Air O.iJBG 19.973Q O.0000Ethylene 0~6de 0.516 9.9795 27.3723 ppm dent H2O 0.440 160.1695 0.0000

12.0995 27.3723 180.9405 0.0000

~ sa.aoo



~y Clienr Sterigenics -Grand Prairie
Client ID: Aeration#'3

Analysis dale: 05/09/201712:30.37
Meifiod: Direct inJec~ion

Description: CHANNEL 1 - FID
Co(umrr 196 SP-1000, Camopack 8
Carrier_ HE[.IUM

Temp. prop: eto-100.tem
Components: eto1-100.cpt

Data file: 7 SterGP2097-3Ai38.CNR (c:lpeak359)
Sample: Oxidizer Inlet

Operator D. Kremer

ooad varar

~«

Client Sterigenics -Grand Prairie
Client iD_ AerationtKi

Analysis date: 05/09/204712:30:37
Meffiod: Direct injection

Descriptions CHANNEL 2 - PID
Column_ 1°k SP-7000, Carbopack B
Carrier_ HELIUM

Temp. prop: e#o-100.tem
Com~nerrts: eto2-1QO.cpt

Data fde: 2StecGP2017-3A(i8.CHft (clpeak3S9)
Saurspfe: Q~6dizer Ouitet

Operator. i~. Kremer

am~z

umovdiwc

ra?,s-7:vr7

Component Retention Area Extemaf Units Component Retention Area EM~emal Units

bead Vol /Air 0.233 2.7690 O.0000 Dead Voi f Air 0.083 232860 0.0000
Ethylene Oxide 0.516 9.7U6U 26.6221 ~m Ambient H2O 0.4Qp 163.7620 0.0000

11.8750 26B?21 186.448U U.0000

-~,00 sa.000



~~ Clienk Sterigenics -Grand Prairie ~ Client Sterigenics -Grand Prairie
Client ID: AerationtK3 Client tD: Aeration#3

Analysis date: 05/09f20t712:35:31 Analysis date: 45/091201712:35:31
Method: Direct tnjecdon Method: Duectlnjection

Description: CHAiVNEL 1 - FID Descripfion: CHANNEL 2 - PID
Column: 7 % SP-1000, Cart~opadc B Column_ 1 % SP-1000, Carbopadc B
can er: tiEt.tuM carrier_ HELlunn

Temp• Prog: e~p-100.tem 'lamp- Pro9: e~Eo-100.tiem
Cgmponents: eto1-10Q.cpt Components: eto2-1i10.cpt

Data file: 1Ster~P2097-3A09_CHR (c:lpeak359} Data file: 2~erGP2017~A09.CHR (c:lpeak359)
Sample: O~ad"¢er inlet Sample: O~ad"¢er OuBet

Operator. D. Kremer Operator D. Kremer

oeaavaiAr

.man

o~nvmiar

nnmiu,~rrzo

Component Retention Area External Units Component Retention Area Extema! Units

Dead Voi /Air 0.233 2.1270 O.00UD Dead Vol !Air 0.066 26.7730 0.0000
Ethylene Oxide 0.516 9.8.555 27.0322 pptn Ambient H2O 0.400 462.2145 Q.0000

91.9825 27.0322 188.9875 0.0000

ea.000



--~ Client Sterigenics -Grand Prairie
t~lient 1{~: Aerafion#3

Analysis date: 05109!201712:40.14
Method_ Direct Injectam

Description: CHANNEL 1 - FID
Column: 7% SP-90E)0, Garbopack B
Ca[rier_ HELIUM

Temp.prog_ eto-1W.tem
Components: eto1-100.cpt

Data file: 1 SterGP2077-3A10.CHR (c:lpeafc359)
Sample: Q~adizer Inlet

Operator. D. Kremer

co~,~,~

osaavmiar

FmY~ene o~aae

~My Client Sterigenics -Grand Prairie
Client tip. A,eratiorr#3

Anatysis dais: 05I09J2d'17 12:4D.14
Method: D"u~ct JnjecFion

Description: CHANNEL 2 - PID
~oiurr~ 1% SP-1QOQ, Carbopack B
Cartier: HEJ_IUAA

Temp. prop: eto-100.fem
Componer►ts: eto2-100.c~t

Data file_ 2SterGP2077.3A10_CHR (c_lpeak359)
Sample: O~dd¢er QuUet

Operator. D. Kremer

.g,«,

oeaevnfwr

emb~axtt2o

Corr►ponent Retention Area Extemai Units Component Retention Area Extemai Units

Dead Vol /Air 0.233 2.1370 0.0000 Aead Vol / Rir 0,083 24.6940 0.0000
Ethylene Owde 0.516 7 t_529E) 31.6224 ppm Ambient H2O 0.400 167.8845 0.0000

13.6660 31.6224 '!924985 O.000p

~.~~~



~~ Gienfi Sterigenics -Grand F~rairie
Client 1D~ Aeratlon#3

Analysis date: 05/09/2017 92.45:45
Method: Direct Injection

Qescription; CHANNEL 1 - FtD
Column_ t% SP-7000, Carbopadc B
Carriee HELIUM

Temp. prop: eto-100.tem
Components: etol-100.cpt

Data file: 1SterGP2097-3A17_Ci~lR (c_V~eak359)
Sample: Oxidizer Inlet

Operator D. Kremer

oeaevarnt

eu~nea~aaa

~~ Client S~igenics -Grand Pra'vie
Giertt iD: Ae►ation~t3

Analysis date_ 05!091209712:45:45
McSaod: Direct lnjeciiar►

Description: CHANNEL 2 - PID
Column: 1% SP-10Q0, Ca►bopack B
Carrier_ HELIUM

Temp• prop: eto-i W.fem
Components: eto2-100.cpt

Data fde: 2SterCP2017 3A17.CHR (c_\peaic359)
Sample: Oxidizer Cutlet

Operator. D. Kremer

oaenvd~ar

area rreo

Component Retention Area External Units Component Retention Area External Units

Dead Vol l Air 0.233 29200 O.000D Dead Val /Air 0.083 32.2420 0.0000
Ethylene O~dde 0.500 11.8765 32.5755 ppm Ambient H2O 0.383 171.3295 d.0000

13.99G5 325755 203.5/45 DA000

~ sa.000



Ctient Sterigenics -Grand Prairie
Client ID. Aeration#3

Analysis date: 05109!20171250:10
Method: Dim argeetion

Description: CHANNEL 1 - FID
CAtumn: 1 % SP-1000, Garbnpack B
Cagier_ HELIUM

Temp. prop: eto-lQO.tem
Components: eto1-100.cpt

Data file: 1 SterGP209 7-3Al2_CHR (c:]peak359)
Sample: Oxidizer lntet

Operator. fl. Kremer

;~~~

oeacva~nr

Client Sterigenics -Grand Prairie
Client !D: Aeratian#3

Maiysis date_ 05lQ9/201712:50:10
Method: Direct Injection

Description: CHANNEL 2 - PID
Cotumn_ '!% SP-7000, Carbopack B
Carrier: HEL1iJI1A

Temp. prc~g: eYo-100.tem
Components: eto2-100.cpt

Data file: 2Sier'GP2017-3Al2.CHR (clpea1C358j
Sample: O~ad¢er Outlet

t7perator. d. Kremer

a~,avmtnr

nnm~a rao

Component f2etentron Area External Units Component Retention Area External Units

Dead Vol /Air 0233 2.1185 0.0000 Dead Vol /Air 0_U83 19.064Q 0.0000
Ethylene O~dde 0.5pd i1_'F350 3Q.S417 ppm Ambient H2Q 0.383 169.3115 O.0000

132535 3D_5447 188.3755 0.0000



APPENDIX H

Field Data and Calculation Worksheets

H-1 ~~~/



Et0 Calibrations

Site: STEItI~ENiC~ -GRAND I'RAI~tIE, TX

Date: 5!9/2017

INLET - FID

ppm 0 1.10 ~ 10.1 1!)0 1,000 10,Q$0

Area 1 D 0:3'72 3.77 37.6

Area 2 0 0.383 3.73 37.9

Area 3 0 0.384 3.72 37.8

AVG. 0 0.380 3.94 37.8 #DN/0! #DIV/0!

OUTLET - PID

m 0 1.10 10.1 1011

Area 1 4 2.8fl 17.9 164

Area 2 0 1.81 l~.S 164

Area 3 0 1.80 17.9 164

AVG. 0 1.8t! 17.8 164

AUDIT

48.5

READS

49.0

Dev. 0.4%

AUDTT

48.8

READS

48.9

Dev. 0.2%



LOD

LOD Calculation Et0
STERIGElVICS -GRAND PRA]CRIE, TX

5/912017

Y= A + m x

Outlet ppm = 430E-03 + 0.611747 x area

Lowrest Cal Gas R2 = 0.99995
Coro Coeff. = 0.99998

Area Calc ppm LOD = ~A~ + 3s
1.800 1.105 ppm LOD = 0.015 ppm
1.810 1.112 ppm
1.800 1.105 ppm

AVG 1.107 ppm

Std Dev, s 0.0(14 ppm

112 LQD = 0.007 ppm

Y— A + m x

Inlet ppm = #DIV/0! + #DIV/0? x area

Lowest Cal Gas

Area Cak ppm LOD = ~A~ + 3s
0.37 #DN/0! ppm LOD = #DNlO! ppm
0.38 #DNIO! ppm
0.38 #DN/0! ppm

AVG #DIV/0? ppm
Std Dev #DIV/4! ppm~

1/2 LOD = ###### ppm

Page 1



PRE CALIBRATION

Calibration Gas 1.1~ 10.1 900 1000 10080
Conc. (ppmv) ppm Et0 ppm ppm ppm ppm

Et0 Et0 Et0 Et0

Inlet Area Counts #1 ,'~j`?~ ,~

(FID) Area Courrts '~

Average Area ~~

i4udit Standard: (48.8.ppmv) R Q

Calibration Gas 1.14 10.1 100
Conc. (PPmv) PPm Et0 ppm PPm

Et0 Et0

Outlet Area Counts #1 ~~,, ~~

(PID) Area Counts ~• ~7• ,c~ ~

Average Area (~ L~,`~

Audit Standard (48.8 ppmv} Resu l ~

~/ Run #1 Run #2 Run #3

tpn • p°~ lfl~~ ~15'S

P~~_ ~.-

%HZO: _'
Et0 Usage (Ibs/yr):

Cycles Per Week: "'~

POST CALIBRA710N

Calibration Gas 1.10 10.1 100 1000 10080
Conc. (ppmv) Pp►r► Et0 Pp~ PP►n Pprr► RPM►

Et0 Et0 Et0 Et0

Inlet Area Counts #T

(FID) Area Counts #2

Average Area

Audit Skar~dard (48.8 pprnv} R It .

Calibration Gas 1.10 14.1 100
Conc. (pPmv) APm Et0 

Et0 Et~O

Outlet Area Counts #1

(PID) Area Counts #2

Average Area

Aud+t Standard {48.8 ppmvj Res ~ G

L_._. i..~.~J

ETHYLENE OXIDE SOURCE TEST/CALlBRATiON DATA



APPENDIX

Gas Certifications

-1 ~~~/



SCOT ~p►eCid~~J GdSP.~S
?0 CAJON BLVD., SAN 6ER{3ARD1N0, CA 92411 Phone: 909-887-2571 Fax: 909-$87-0549

CERTIFICATE OF ACCURACY: Certified Wortcinq Class Calibrafiion Standard

Product Information
Project No.; 02-57164-d01
ltem No.: 02020001310TCL
P.O. No.: VBL—D. KREMER

Cylinder Number; CAL4448
.CyEinder Size: CL
Certification Date: 98Apr2016

CERTIFIED CC?NCENTRATION

Customer

SCSI, INC
PO 80X 848
SAN CLEMENTE, CA 92672

Concentration Accuracy
Component Name {Males} t+/-9~0}

ETHYLENE OXIDE 1.10 PPM 5
NETROGEN BALANCE

TRACEABILITY

Traceable 70

Scott Reference Standard

~ APPROVED SY: ~~ l
—~ MT

CERT~FYED WURKING CLASS
Single-Certified Calibration Standard

DATE: 4-18-16

Page 1 of 2



$I~~CIFICATIONS e~end Certified
Requested Cert'rf'ied Tolerance Accuracy

Concentration Concentration Result Result
Com onent Name (Molest {Moles} t+l- %I i~t/- %1

ETf3YI,E'I~ QXIDE'` 1. PFM 1.10 PPM 1Q.0 5.00
NTTftOGET7 BAL L~S.~

TRACEABILITY

Traceable To
Scott Reference Standard

PHYSICAL PRORERTIES

Cylinder Size: CL Pressure: 1300 PSIG
Expiration Date: 38Apr2018

SPECIAE. HANDLING INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then rot! cylinder for 15 minutes to re-mix.

Use of caEibration standards at or below dew point temperature may result in calibration error.

COMMENTS

Page 2 of 2



~ Scott Specialty Cases 
5ingde-Certified Calibration Standard

00 CAJQ~I SLVD., SAN BERNARpII~tQ, CA 92411 Phone: 9Q9-887-2579 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Workinc~Class Calibration Standard

Product Information Customer
raject No.: 0 -57764-003

Stem No.: 02020001320TCL SCSI, WC
P.O. No.: VSL — D. KREMER PQ BOX 848

Cylinder !Number: CLM003232 
SAN CL~MElVTE, CA 92672

Cylinder Size: CL
Certification Date: 18Apr2016

CERTIFIED CONCENTRATIgN
Concentration Accuracy

Com onent Name SN[olesl (+l»%}

~7HYLENE OXIpE 10.1 PPM 5
NITROGEN BALANCE

TRACEABILITY

'traceable 'fa

Scott Reference Standard

~~APPROVED BY: DATE: 4-78-96
MY

Page 1 of 2



SPECtFICATlUNS
Requested Certified

Concentration Concentration

~4z~~ ~ : a. _ ~

TRACEABILITY

7raceab{e To
Scott Reference Standard

PHYSICAL PROPERTIES

Cylinder Size: CL

~~m so.x ~
nnT• T3AL

Pressure: 1400 PSIG
Expiration Date: 'ISAp2018

SPECIAL HANDLING INSTRUCTIONS

Blend
Tolerance

Resu{t
t+r- %~

s.o

cen~~ea
Accuracy

Resutt
t~-l- %1

s.00

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result. In the event the cylincEer has been exposed to temperatures at or below the clew
point, place cylinder in heated area for 24 hours and then -roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew paint temperature may result in calibration error.

COMMENTS

Page 2 of 2



SCOtt
~4Q CAJON BLVD., SAN SERNARDINQ, CA 92411 Phone: 909-887-2571 Fax: 9Q9-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product lnformatian Customer
Project a.: 02-57 7 64-004
item No.: 02Q20001330TCL SCSI, WC
P.O. No.: VBL— D. KREMER ~ PO BQX 848

8AN CI.EMENTE, CA 92672

CERT~FIEi~ W~~tIiING C]
~~ Single-Certified Calibration Standard

Cylinder Number: CLMQ11385
Cylinder Size: CL
Certification Date: 18Apr2016

CERTIFIES CONCENTRATION

Component ]Name

ETHYLENE OXIDE
NITEiOGEN

TRACEABILITY

Cancentrat9on
{MoEes)

10Q. PPM
BALANCE

Accuracy
(+ /-%!

5

Traceable To

Scott Re#erence Standard

G

APPRQVED BY:
BLM

f

DATE: 4-7 8-96

Page 1 of 2



SPECIFlCATiONS eland Certified
Requesxed Cert~ed Tolerance Accuracy

Concentration Concentration Result Resuk
Com Went Name ilVlates} (Moles} I+!- %} {+/- %1

ErxxL~ oxm~ soa. Q~n ~.00. pmt .o s.00
7~Tra0GEN ~A.L pnT,

TRACEABILITY

Traceable To
Scott Reference Standard

PHYSICAL. PROPERTIES

Cylinder Size: CL Pressure: 140D PSIG Valve Gonnection: CGA 350
Expiration date: 18Apr2Q18

SPECIAL HANDttNG INSTRUCTIONS

Do not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could resulx. In the event the cylimler has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then rol! cylinder for 15 minutes #a re-mix.

Use of calibration standards at or below dew point temperature may result in calibration error.

COMMENTS

J

d

Page 2 of 2



CERT~.FIE~ WORKING CLASS

5~,~,~ SpeC~C~~ ~P~i 
Single~Certi~ed Calibration Standard'

00 CAJON BLVD., SAN 6ERNARDINO, CA 92411 Phone: 909-887-2571 Fax: 909-887-0549

CERTIFICATE OF ACCURACY: Certified Working Class Calibration Standard

Product In#ormatian Customer
Project No.: 02-57764-005
Item No.: 020200073407CL SCSI, INC
P•0. Na.: VBL — D. KREMER ~ PO BQX $48

SAN CLEMENTE, CA 92672
Cylinder Number: CLMgd281~
Cylinder Size: CL
Certification Date: 18Ap~Q16

h

CERTIFIED CONCENTRATION
Concentration Accuracy

Component Name (Moles) (+/-%}

ETHYLENE OXIDE 1,000. PPM 5
NITROGEN BALANCE

TRACEABILITY

Traceable 70~

Scott Re#erence Standard

/.

APPROVED BY: ~ ~ Dp~T~: 4-48-~6
BLM

Page 1 of 2



SPECIFlCATI~NS steed Certified
Requested Certified Tolerance Accuracy

Concentration Concentration Resulx Result
Com anent Name (Motes} {Moles} t+I- °/a} t+!- %}

~•'~'~'~x'~• OXSDE 1, 004. PPM 1, 000. PPM .0 5.OQ
zQST1ROC>EAT PSI, BAL

TRAC~ABIL.ITY

Traceable To
Scott Reference .Standard

PHYSICAL PROPERTIES

CyEinder Size: C~ Pressure: 1340 PSIG Vaive Connection: CGA 350
Expiration Date: 18Apr2018

SPECIAL HANDLING INSTRUCTfONS

Da not use or store cylinder at or below the stated dew point temperature. Possible condensation of heavier
components could result, In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area far 24 hours and then roll cylinder for 15 minutes to re-mix.

Use of calibration standards at or below dew point #emperature may result in calibration error.

COMMENTS

f
f
i

Page 2 of 2



CERTiFIE~l WURI~NG CLASS
~~~tt Sp~~~~ ~~ Single-Cer~i~ed Calibration Standard

~~
00 CAJON BLVD., SAN BERNARDINQ, GA 92411 Phone: 909-887-2573 Fax: 909-887-0549

CERTCFICATE O~ ACCURACY: Certified Working Class Calibration Sfiandard

Product information
Project No.: 02-57764-006
Item No.: 02020Q01340TCL
~'•Q~ ~Q•~ V6L—D. KAEMER

Cylinder Number: CLM005787
Cylinder Size: CL
Certification Date: 18Apr2016

Customer

ECSi, 1NC
PO BMX 848
SAN CL.EMENTE, CA 92672

CERTIFIED CONCENTRATION
Concentration Accuracy

Conreponent Name tholes) t+!-%)

ETHYLENE OXIDE 10,fl80. PPM 5
N17R~GEN BALANCE

TRACEABILITY

Traceable To'

Scott Reference Standard

c

APPRQVEC? BY: pg7E: 4-18-16
B M

Page 1 of 2



SPECIFICATIONS Buena ~erci~iad
Requested Certified Tolerance Accuracy

Concentration Concentration Result Result
Com onent Name. {Moles) {Motes) {f/- %} (-t-/- %)

FTF~~' OXIDE 10,006. PFM 10,080. PFM .8 5.D0
DIrI'ROGkRP BAT., ~ BFtL

TRACEABILITY

Traceable To
Scott Reference Standard ,

PHYSICAL PROPERTIES

Cylinder Size: CL Pressure: 800 P5lG Valve Connection: CGA 354
Expiration Date: 18Apr2018

S~'EC1AL HANDLING lNSTRUCTIQNS

Do not use or store cylinder at or below the stated dew point temperature. Possible condegsation of heavier
components could result. In the event the cylinder has been exposed to temperatures at or below the dew
point, place cylinder in heated area for 24 hours and then ro11 cylinder for 15 minutes to re-mix.

lfse of calibration standards at or be[aw dew paint temperature may result in calibration error.
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CERTIFICATE OF ANALYSES

Cus#omer Name:
Stoc~:,or Analyzer Taa Number:
Customer ~2eference:
MESA Reference:
Date of Certification:
Recommended Shelf Life:

ECSi, inc.
N/A
Verbal- Dan
104448

4/20/2016
2 Years

Cylinder Number:
Product CIass:
Cylinder - Contents:
Cylinder-CGA:
Analysis Method:
Preparation Method:

S A25925
Certified Standard
28 CF pia 2000 nS[
A006-HP-BR/350
GC-'BCD/FfD
Gravimetric

Component

Ethyie3ze Oxide
ttl~O~G'i1

Requested
Concentration'

50 ppm
Bala»ce

Reported
Concentration'"'J

48.8 ppm
Bala~~ce

Authorized Signature:• t..._~~ ' ~~ ,~.

"I'lic Eill pressure shown on the CUB is ~~s ori~.!inally quoted. TSte X31 pressure measured by the customer may diFFer from the lilt
pressure ori~,in~tlly quntcct cfuc: to temperature ef'f'ects, compressibility of the individual components when blended tc~eethnr in the
cylinder. ~zau~e accurTcy cx rc:dtiction in content volim~a before shipping as a result ol'samples withdrawn for laboratory CSC' ncccsstir~
to ensure product quality.

3. Unless o0ienvise stated, co~~cenirations ire liven in molar units.
3. V,~nnr pressure mixes zre blended at a suf'ficieiltly low pressure so as to eliminate phase separation under most Ienv lemper~tur~

a?nditiim, t;ncountered during trtuisport or storage. Flowevcr, it is generally recommended that cylindcn containi~t~ vapor presstn•c
restricted mixes be placed vn tl~e ilue~r in ~ horizontal position and rolled back and forth to im~rrove he~movealeity of the «pis ph~is~
mixture bc!'ore being put i~1tu service.

Analyti~~l Gas Siand~u~ds:ue pre~~ared and an<tlyred using cwiibizsatirnis of NIST traceable weights, 5i2M's provided by' N IS'I . ur
internal gas standartis tlttll i~trvc bean verified for ~Ccuracy using procedures published by tlic I.lS-EI'A. Pure uses ire lnttl~zed tiFid
cerci lied I«r purity usiii~ minor eonippncnE Analytical Gas Standards prepared according 10 the metiipds spccilied ~ha~e. I3alrnces .rep
caEihrat~d to N1S'F test ~~~ei~alzts ~c~vered by NISI' tcsL ninnber 42312S6i 75/96. Reference Certification #'s: 163IW, R3R/N ;ind 3?31).
Ci1I tElYtlU flit E77c:YI10(IS 0fc: i11 CURltlilllance with P111~ STD 4~Gb2A.

R~ESA Sp¢cimit~ Gar¢ ~. Fqui~m¢nt
eliviston of 14 G,~ lnternationnl7'echnolog~es, [nc.

36ty y~ndlctun Avenue, Suih C ~ S:mt.~ Any, C~lifprnia 927Q~ +USA
'I'F.L:71a-13d-716? ~ i~;~\:7t1-434-SOOG ~ F,-mail: mail!~mcs~gxs.cnm

On-line C:at:do~ at www.mesag~s.com




